5 AN 0n THER 
ARITHMETICK, as well NaTuRaL and DecimaL, 
Books of Euclid's E LEME NTS, as allo the Eleventh and 
IV. COSMOGRAPHY, ora DESCRIPTION of the 
Mercator's Chart , as alſo by the Archof a Great Circle, &c. 
Copernican Syſteme. 
Natural and Artificial Sines and Tangents, and Verſed Sines. 
and Tables of their Latitude and Longitude. 
Fellow of the ROTAL SOCIETY: 
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A NEW 
\MATHEMA 
CONTAINING 
as in Speczes, or the Pronciplesof 4LGEERA 
IT. Prattical GEOMETRY, together with the firſt Sx 
Twelfth, ſymbolically demonſtrated. 
IM TRIGONOMETRY PLAIN and SpHERICAL. 
HEAFVENS. 
V. NAVIGATION, or SAILING by a Plzz or 
VI The DOCTRINE of the SPHERE, grounded on 
the Motion of the Earth, according to the Old Pythagorean and 
VII Aftronomical TAB LES, with Tables of Logarithms, 
VIIL. A New GEOGRAPH Y, ora Deſcription of the moſt 
Eminent Countries and Coaſts of the WorLD, with Afaps of them, 
Compoſed by Sir TONAS MOORE Knight , 
Late Surveyor General of His MaJjEsT y's Ordnance , and 
And deſigned for the Ule of the Royal Foundation of the Mathematical 
SCHOOL in CHRIST-HOSPITAL. 
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, TO THE | 
May it pleaſe Your Majeſty, 

arerm 4 T i; nt from any forgetfulneſs of the 
25 Reverence 4ue to Tour Sacred 
þ 4 ” Name, that the Publiſbers of 
EY Ws this Treatiſe have preſumd te 

EO | 


, > groent this Dedication ; they well 
2 knowing , how much better it bad ſuited with their 
* humble ſtate, could 14 as well bave ſtood with 
+ their Duties, to have ſoughs for Patronage 
_$ from any lower, or (indeed) other Hand than Your 
 MaJEsTY'S., to a Work, not on! —— 
+4 Tour immedrate Command',- and-by a Perſon, who 
= beld it bis higheſt Honour , and no leſs Happineſs, 
=ta have the moſs valuable part of his 41 exer- 
"c1s'd and fimſtd- in Tour Majeſty's Seroce ; but 

> aeſtin'd alſo to the particular ule of that part of 

| fTour Royal Care, the Children of Tour Own 
hb $: A M athe- 
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The Epiſtle Dedicatory. 
Mathematica] Foundation i» CH x 1s T's- 
Hoſpital : Which, by the Munificent Proviſion 
Tour Majeſty has made for the Improvement of 
Naval Knowledge. and the neceſſary Ad- 
vantages of Maritime Dominion and Com- 
werce, depending thereon , will let Poſterity ſee 
how much more 1t owes on that Subjeft to Tour 
ſingle Name, than to the united Perfor- 
mances of all Tour Royal Anceſtors. 

In contemplation whereof, and of our Duties 
therein paid to Tour MAJESTY, as well as 
Reſpeft to the Memory of Tour Servant , our 
late honoured Father-in-law , Sir FJONAS 
MOORE, is Author : We av mn all humi- 
lity lay this our Collection of h:5 Labours 
therein at Tour Sacred Feet , being , 


(May it pleaſe Your Majeſty) 


Your Majefty's moſt loyal and 
obedient Subjefts and Servants , 


WiilnM Hanwar, 
Joun PoTttencek. 


PREFACE: 


alIlR JONAS MOORE. the Author 
9 of the enſuing Worx, was a Perſon, 
who, by his eminent and known skill 
in the Mathematics, had attain'd to 
| very conſiderable Employments in his 
> Ws MAajtsSTl1Es Service. Some Years 
before his Death, he was choſen one of the Governours 
of Chriſt's Hoſpital, Loxnvox, whereupon conſidering 
with himſelf the Advantage and Benefit, which the 
Nation might reap from a Mathematical School, if duly 
managed , he made it his earneſt buſineſs ro promote 
the improvement of it. His MajEsTyY had of his 
own Bounty, and by the Mediation of His Royal 
Highnefle , then Lord High Admiral of England, 
been pleas'd to Order a liberal Allowance, for the 
Mamtenance | of a Sele& number of the ableſt and 
. _ YE 
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' ficteſt Youths of the ſaid Hoſpital, to be Annually 
choſen, as alſo for that of a Maſter , to inſtructthem, 
in ſuch Parts of the Mathematics as are requiſite in a 
Skiltul Sea-man. | 

' The School was ſerled ; but there ſtill wanted"a 
Methodical Inſtitution, from which the Youths might 
receive ſuch neceſlary helps as their Studies required. 
A laborious Work ! from which the great and afliduous 
Employments of Sir Jonas might juſtly have exempted. 
him, had he not made this refle&tion, That he could 
not have better beſtow'd the ſpare Hours of his 
declining Age, or done a thing more acceptable to 
His MajesTyY (to whole Service he had Dedicated 
his All ) than by contributing whar lay in his power 
tro the improvement of '{o hopeful a Seminary of 
Sea-men. | 
Having thus engag'd himſelf in the proſecution of 
this generous deſign, che firſt thing to be determin'd 
was bi. Method. "The whole enſuing Work he reſolved 
to divide into Four Parts. The firſt of thoſe ſhould 
comprehend the Rules and Principles of Arithmetic, 
Pulgar, Decimal, and Logarithmical; Praftical Geometry, 
Trigonometry Plain, and Spherical ; Coſmography, and 
Navigation : | And that the other Three Parts ſhould 
conſiſt of a Volume of Aſtrondmical Tables; a conciſe 

Geography, ſomething of Aftrongmy, Algebra, and the 
moſt ujeful Books of Euclide's Elements: Butrin what 
Order thele Three laſt. were to ſucceed each other , 
appears not otherwiſe, than that the Algebra, and Euclide, 
were to Compoſe the laſt Part, whence it may be 
collected , chat the Tables of Geography and Aſtronomy, 
were to make up the two middle Parts. 


E 
* * 
, 
w , 
*., 
mo 
” 
®* 
- 


The 


w 4 CA. £4. - m Ow- 


5414 <A SN ns to” OR. ai. @ 


 þ," "90. TIE. ad W— 


» 237 RT 


+, The Arithmetic, Praftical Geometry, Trigonometry, and 
Coſmography were writ by Sir Jonas himſelf, and Printed 
during his Life time. In which, if the Style and Method 
ſhall, by ſome, bethought not lo exact, as might have 
been expected from a Perſon of his great repute; Or 
if the occaſional Repetitions of his Principal Rules, and 
Applications to the Youths of the Mathematical School, 

- . ſhall becenſur'd as a blemiſh to his Work, it may be 

anſwer'd for him, That intending chem chiefly for 

the Inſtruction of the ſaid Youths, he concluded nothing 

would more engage their diligence, thanſuch familiar 

Addrefles to them, and that accordingly, ſuch Repe- 

eitions may-be of good uſe. Far tho? Perſons of riper 

Years, and more mature Judgments may, upon the 

firſt peruſal, underſtand. what they Read ; yer when 

ſuch green wits are to be Taught, there is a neceſſity of 
repeating and reinculcating the Ground-work Rules, 

and Principles, upon every occaſion. 

Whilſt the forementioned. Part was paſling through 
the Preſs, Sir Jonas had. procured the Algebra, with the 
firſt Six Books of Euclide's Elements,as allo the Eleventh 
and Twelfth, to be done by Mr. Perkms, the then 
Maſter of the Mathematical School. The Figures, which 
he appointed to be us'd , were thoſe of Melder, and, 
where he ended, thoſe of Dr. Barrow, whoſe Method 
he required.tobe every where follow'd. 'The Volumes 
of Tables were Printed off ; the Tables for the Geography 
all Colle&ed by himſelf, the Maps were Engraved 
as alſo the Plates with Proſpefs for Part of the Work. 
But the Tables and Dire&ions, for Calculating the Place 
of the Luminaries , and Eclipſes,, were communicated 

by Mr. Flamſted. 51S 
| E Sir 
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Sir Jonas was -ready to enter upon the Chapter of 
Navigation, and conceiv'd himſelt within view of the 
much defired Concluſion of his Work, when it pleaſed 
the Divine Providence, by Death; to put a Period to 
his Labours; which happen'd racbly to his own 
deſire, to wit, that of ending his days in his MajesTY's 
Service. 

The Author's known Abilities had raiſed a great 
expectation of the coming forth of this Work. Man 
Perſons , but more eſpecially the, Learned Sir Charles 
Scarburgh , and Samuel Pepys Eſq; with others, the 
Governours of the Hoſpital , were very Sollicitous to 
have it Publiſhed. Bur upon Sir Jonas's Deceaſe; all 
was at a ſtand, for many Months ; till ſuch time as his 
Son-in-law , Mr. Hanway, came over from Treland , 
and vigorouſly concern'd himſelf in haſtening the 
Publication of this uſeful and much-defired Work. 
Ris Endeavours therein were ſeconded by thoſe of 
Mr. Potenger, another Son-in-law of Sir Jonas's ; they 
being reſolved, what ever pains or Charges they were 
at, to ſee it perfefted. Some Part of the Geographical 
Plates had been, by the murual conſent of the Parties 
concern'd therein , deliverd into the Hands of rhe 
Hoſpital. But when the Workmanſhip thereof came 
to be examin'd, it was found , that great faults were 
commited in them by the Engraver. The Tables and 
D:ſcourſe belonging therero were imperte$t. Nothing 
of the intended Navigation ( of Sir Jonas's ) could be 
met withall. Whereupon it was agreed, that Mr. Edmund 
Halley ſhould be intreated to peruſe the Geography, and 
to add what was wanting in it, which he wiflingly 
undertook, An Explication of the Copernican Hypotheſis 

was 
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was proimis'd by. Mr. Flamſted ; and Me. Perkins , who 
was like zo be molt concern'd with ic, undertook the 
Navigation : Mr. Hanway and Mr. Potenger , making it 
their Province to haye the Plates necellary for each 
Paxt, Engraved, as they were Tranſmitted to them , 
defraying the Charges thereof , and urging -all con- 
venient Expedition both from the Preſs, and the 
Undertakers, 

The Work being thus carry'd on with great vigour, 
the Dorine of the Sphere was firlt finiſhed, and Printed 
off ; then the Geography ; and Mr. Perkins had but jult” 
compleated the Navigation, when it pleaſed God, to 
conclude his Life with his Work, and to deprive the 
School of an able. and diligent Maſter. Of the ſaid 
Chapter of Navigation, it may reaſonably be afficm'd, 
That it has the advantage of any other Treatiſe 
Publiſhed upon that Subje&t. Within the Compals of 
ſome few Pages, he hath, with great perſpicuity , 
Taught the three ſeveral ſorts of Sayling , viz. by the 
Plain Chart , Wright's, ox Mercators, and the Arch of 
a great Circle. He hath ſhewn, how the uſual Pro- 
poſitions in each may be wrought either Arithmetically, 
Geometrically , or by the Gunter's- Line. To which he 

hath added a new and a very eaſy Method of keeping 

- the true reckoning of a Ship's way ; the Deſcription 

of ſuch Inſtruments as are moſt approv'd, for Obſerva. 
tions at Sea; together with the ways of Obſerving 
therewith. And in the uſe of the Az1muth-Compaſs, he 
hath been very expreſs, and more copious than uſual ; 
for this reaſon, that our Seamen account the finding of 

s the Pariation one of the moſt difficult things in Se 

praftice. His Method ſeems eyery where the ſame 


which be uſed his School, and. ic is nortobedoubred] 
buc that hisSyecefſors will find it both moſt zaſtructive 
to their Dilcijthes, andealF ro themſelves, : * - | 

Aﬀrer this ther account of the Work, and the 
accidents which rerarded'its coming abroad at thecime 
It was att Yelign'd , this-may be further added, 
That'whereas the Author makes Mention of a Preface 
of hisown Writing , wherein he had advertis'd the 
Youths of-the necefliry of Arithmetic , and other Parts 
of the Mathematics in their Studies, there was not any 
thing of that kind found after his Deceaſe. So that , 
for what is done by way of Preface, the Public is 
oblig'd to the preſent Editors ofthis Work, Mr. Hanway 
and Mr. Potenger, his Sons-in-law. - But with a more 
particular Acknowledgment to the former, for his p_u 
Care, Pains, and expence —_—_— it, not without 
extreme :detriment to his Aﬀairs elſewhere, 
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INDEX, 


CONIENTIS 


OF THE 


FOLLOWING WORK 
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- CHAP. I. 
Of ARITHMETICK- 
EQtion 1, Teaches Simple and Compound Numeration, and 
Addition, Subtraition, Multiplication and Diviſion, Ex- 
trattion of the Square arid Cube Roots, from Page 1 t9 8 


Seft.. 2, Of Weights, Meaſures, Coyn, Time, &c. With 
* Vſeful T ables of their values. from 8 to 17 


Set. 3. Addition, Subtrattion and Reduition of Numbers of 
ſeveral Denominations. from 171020 


SeQ, 4. 


ww »< 


"THE INDE Xx. 


— 


Set. 4. Reduftion, Addition, Subtraftion, Multiplication and' 
Diviſion of Frattions. ys from Page 20 to 23 


Seft. 5. The Addition , Subtraition , Multiplicatiow , and Di- 

viſuh* of Decimils , the Reduttion of Fractions into Decimals 
d thi tontrary : Plige 24, 25, 26. A Detimal Table of 
| IS Cyn, Weight, Meaſaves Dry and Liquid. 27 


Set. 6. Shews the Nature of Logarithms, their Indices, or 
Cheratteriſticks, How to find the Logarithm of any Number , 
or the Number belonging to any Logarithm , the eaſie working 
of Mwltiplication , Diviſion, the Extrattion of the Square and 


q Cube Rbots by them. ; from 28 to 31 

Teft. 7. Of the Comparative part of Azithmetick , teaches the 

Golden Rule, or Rule of Three dire(t, 32 

Rules of Prattice by Redattion and Aliquot Parts, 73 and 34 

: The backward or indirect Rule of T hree. , 37 and 38 
Fellowſhip kull Partnerſinp with and without Time, - 39 and 40 


Set. 8. Treats of Simple ana Compound Intereſt, from 41 to 46 


CHAP. 11. 
Of Practical GEOMETRY. 


tion t. Shews how t0 draw a ffreight Line on a 
tevel Plane , anil how to Plot of any gruen lewgth on 


Paper by # Plane or Diagonal Scale, Page 41: 
Prop. 2. . What the Circnmference, Diameter, Radime, &c, of « 
; Gitcle ate, how it is Divided. ; | = 


© Prop. 3. Of uPhunt Right-Linet Angle , deflyer what an Aruve, 
\Right or Obruſe Angle is , and reaches hoy to meaſure uny given 
Angle , or layit of upon Paper, © E $ 
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Prop. 4. Of Parallel ftreight Lines ,: ſhews what they are, and 
the all the Angles of a plain ftreig br lined Triangle are equal ro 
two Right- Angles. Page 49 


Prop. 5. Recounts ſeveral ſorts of plain Figures conteined within 
4 Line or Lines as the Circle, Elphs Tridnels, Equilateral, &c. 
Parallellograms , the Rhombus, Rhomboiades , what the baſe and 
height wi a Fignre i, 509 


Prop. 6. Concerning the Reſolution of ſeveral Geometrical Prob. 
lems. As how to raiſe aud let fall a Perpendicular , from a 
given Point on agiven Line, to divide a Line given into any 
poſſible Number 0 -_ parts, 10 draw Lines Parallel, Triangles, 
Squares , 4 Circle through three given Points. 51 52 


Prop. 7. Of Solid bodies, defines the Sphaye , Spheroid, Re- 
gulay bodies, &e. 53 


Prop. 8. Of the Meaſures of Lines, ſhews how any given Meaſures 
of Lines are plotted of upon Papey s as alſo the a and uſeful 
Meaſures for Timber, Land, Paveing , Tapeſtry, Carpenters 
Work , &c. 700 


Prop. 9. Teaches the Meaſuring of Surperficies, as of the Square, 
arallelogram Triangles, the Area of a Cloſe or Field, of any 
Regpulay Poligos, the Circle, a Setior and _ of it, a Sphere, 
Cylinder , Cont, the m__ T ables for the eaſier caſting up the 
Content of a Field, Board, Glaſs, &C. from 56 to 59 


Prop. 10. Shews how to find the Solid Content of a Cube , Paralle- 
m— Priſme, Pyramid, Cylinder, Trunk of a Cylinder, Cone, 
runk of a Cone, a Sphere, a Ship; the Gaugerng of Veſſels, 
with T ables for turning Solid Inches into Dry Meaſure , Wine or 
Ale Gallons. from 6o t0 66 
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Of Plain T&1GONOMETRY. 


EQtion 1, Firſt, ſhews the Nature of freight Lined and' 
0 ſmnilsy Triengles. | | a, 67 to072 


SeA. 2. What the Chords, Right and Verſed Sines, T an- 
7ents and Secants are , what Proportions they have to each other , 

| Gow fo find them by the T ables., and from the Natural Numbers. to 
deſcribe them on Paper :. what the Artificial Sines, T angents, and 
Secants are ; and how to find them, from 72 to $0 


Set. 3. Teaches the Delineation of ' plain Right-Angled-Trt- 
angles, and. their reſolution etther by Natural Numbers oy, 
Logarithms. from 81 to 90 


Set. 4. Shews how to Meaſare tnacceſſible Hights or Diſtances, 
with a Plot of a Country, City, Bay or Harbor. fromqg1 to 99 


da 
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CHAP. IV. 
Of Spherical Tx1GONOMETRY: 


E&tion- 1. Diſtingniſhes the ſeveral ſorts of Spherical Tri- 
0 angles. | Page 101 


F Set. 2. Gives the General Rules for their Reſolution. x02 


Set. 3. Teaches the Reſolution of the 16 Caſes of Right-angled 
' Spherical Triangles , by the help of the ſaid Rules with Examples 


of each Caſe. from 102 to 110 
Sett;- 4. Shews the Reſolntwon-of- the Caſes of Oblique-angled 
Spherical Triangles. from 110t0117 
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CHAP. Y.. 


Of Cos MOGRAPHY:. 


Eftion: 1. After ſome General Definitions gives an account 
of the Conſtellations , and the Stars uſually Numbred in 


each, the Planets and their Charatters, Page 118 


Set. 2: Of the two different Hypotheſes for ſabving the Celeſtial 
Appearances , the Circles of the Sphere and their uſes , what. are 
the Coſmical, Chronical and Helical riſing or ſettings of the Stars. 
The Aſtronomical, Babiloniſh, Italian axd Jewiſh reckoning of the 
Days and Hours, How to find the Suns place any dayin the year , 
the Golden Number, Cycle of the Sun, Indiftion, Dominical Letter, 
Epatt and Moons Age forever by Memorial verſes.from 124 10140 


Set; 3: Containing the Ref olution. of ſeveral uſeful Problems , 

teaches how to get the Suns height, to find the height of the Pole ; 
and the Suns greateſt Declination by obſervation : as alſo his 

reateſt Declination, and preſent Longitude being given, to find 
Right Aſcention, Declination : and the Latitude of any place being 
given with it , to find his Amplitude riſing or ſetting, his Aſ- 
centional difference, Height and Azimuth any Hour by Calculation, 
by the Globe or Geometrically: from 141 t0 163. The uſes of the 
ſix Mapps of the Stars. from 163 to 168 


CHAS. Fi 


Of NaviGaTiloOnN. 


Tables of Rumbs. 173 


Se. 2. The ſeveral Caſes of = Sayling : from -173 ts 
108.' Traverſe Sayling to 194. To make aplain Chart 196:to 
. lay down any place in is,and to find the Courſe and Diſtance betwixi 

two places tain down. 97 
| > 


C * 1, Gives ſome General Definitions : Page 171 172 
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Se. 3. Contains the Caſes of Obliqut Triangles applyed to Say- 
ling. from Page 197 to 206 


Seft. 4. Teaches Sayling by Wrights or Mercator's Chart : frons 
206 to 224 all thele done both Geometrically, Arithmetically, 
and by the Gwxters Ruler. 


Set. 5. Teaches how to make the ſaid Chart of My. Wright or 
Mercator , and to keep the account of the Ships way by the help of 
it , with Examples. from 224 to 236 


Set. 6. Of Obſervation and the uſe of Inſtruments , deſcribes 
and > Ws ro make uſe of, the ted 237 Foreſtaff, 239 
7 he way to Graduate it, 241. The Demicroſs, Bow,Plow, Quadrant, 
ad Davies Quadrant, from 241, to 242. The Deſcription of the 
Notturnal and its uſes, 254. To find the time of the Moons 
Southing and High Water, 255. The Deſcription and uſes of the 
Pariation and Azimuth Compiſe and how to find the Variation of 


- 


the Compaſi by obſervation with it , with Examples, us allo of a 
| .. - A Cntr wherein the reckning tis fv with = oF: 
a:{wer able to the Mercator*s Charts : from 256, to 257. Tomhich 
is added Sapling by the Arch of 4 great Circle , all the neceſſar 
Propoſitions being wr ht both by Scale and Compaſi, and Arith- 
meetically. How to find where Currents are, and to allow for Lee, 
from Vage 275, to the End. 
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ASTRONOMICAL TABLES. 


F the Declination to every _— of Longitude, to Nine 
Degrees of Latitude on each fide of the Ecliptich, page 2 


Of Right Aſcention. | 14 

Of Amplitudes , Ortive and Occaftue to every Depree of 

Latitude and Declination. 38 
Of the Difſeremee of Aſcenſion to every Degree of Latitude and 
Deslinatiog. ' 44 
A Traverſe T able yo every Point , Half and Quarter Point of the 
Compeſ. 59 


A 
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THE INDEX 


7 Table of Meridional Parts. 


be Mil 68- 
4 Table of the Miles of Eaſt and Weſt, anſwering to the 
of. Longitude in the Sk Rumb, 2 anſs " Degrees 


A Tuble for changing the Degrees. and Minutes of Eaſt ani W:# 


into Matt 


4 Table for Reducing Mites of Eaft and Weſt into Degrees of 


itude, Io 
Treverſe Tables of Miles with the Difference of Lomeitudes pu 4 


Latitudes,. ___ 


_— 


SECOND PART. 


Table of Logarithms from x to 10000. Page x: 
| A Table of Py rtional Parts. 47- 
Of Naturdl,and Artificial Sines,T angents and Secants. 71: 
See T ables of the howr , when the Sun is on any Point of 
the Compaſs to every Degree of the Suns Declination, from 1 to 60 
Deg-0 myun ary tor . | _ - 
Of the Suns i the Points of the Compaſs. I 
FP of fry porn -4 and Ls Gas che Lizard of = 
Cheefeſt Places of the World, begins under the Sines, Tan- 
ents, &C. 201 
Tales of the Suns Dectination to every Day inthe Tear , for foar 
Tears. 253. 
See the Contents of the Doctrine of the Sphere grounded on the Each 
Motion before it , andalfo of the ate parts in their due Places 
where weedfiull. 
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4|ror one, read the one. 


oncly that, read onely note that, | 
50o|r2|For be both a Right- Angle , read taken 
both together be equa) to one Right- An. 
xoſFor by a Right- Angled Triangle, read by 
: turning & Right-Lined Triangle about 
its Ax#. : 
1 1]For compriſed of, read comprebended by. 
1 $6] 71FOr 335, read 255. 
11]For 335, read 355. 
29|For p1, read pd. 
6g] 5jFor CDE and #BE, read C BD, 
1 and FBG. 
ig]for BGE, read BG F. 
70jt 31For Figures 6, and 10, read Figure 
7, and 10, | 
 Þ1]After BCD add Figure 14. 
71] gfAfter asif, put in(Figure 15.) 
71] q|From the bottom, for DEB read 
| 4 CEB,andfor BC Þ, read BDC, 
73] 2jFor C1X#, read C FH. 
74|t7|For Cz, read .ca, _ 
73125|For adſcribed,. read tmſctibed. 
$1]19]For C 4; read B A. 
85]1g]For b, read d. 
z1]After, from x tos, add 105%. 
$6118|For add the ſecond and third Terms, read 


34|for from t to1, read from ftol, | 


* 5\ 
j194 &] SFrom the bottom, for 3B 4, r. C A. 


Rule 5. Linc 29. read Co-p.B. R 

:: Co-t.BC . Cot. BA. | 
7J116]2$|For As Radize, Co-r. BA :: Co-fe. B. 
Targ. BA, read it AsCo-ſe. B . 
Radius :: Cot, BC . Cor. BA. 


"ERRATA '|% ERRATA, 
OR Dwilions , Tead AMilions [12412ÞFor # 4, read Hypobeſes. " F 
For out of the, read under the, 13]For t0 conſoder, read ſuppoſes. | 


rom the bottom of the Page, forſ 


4:5 


5 
136 - bror 43 34 read 36 05, 


add the Logarithms of the ſecond ay $ For 74-4 read 86.4 ro. 

| * third Terms, © © n the Figure through B draw a Line 

89] gjFor D A, read B A. Parallel to AC, and markit FG. 
99[2gifor 4 b t, read abf. 11965] 2|From the bottomfor 7 read 8, andinl 


i 5{For to conceive, read conceives, 

2x]For but 2 Degy, read near 3 Degrees, 

12511 1]Blot out Phenomena or. 

135149]For 29 Days and ſome odd Minutes, 

read 29 Days 12 Hours and ſome} 

odd Minutes. 

5}For 12 Minutes, read 49 Minſis. 

L37] 71|For Teas, read Tears. : \ | 

i41113]For C D, read C B. f 

tSiFor CAC, read CAB. 

14214 1]For 30 Minutes, read 25 Minutes. 

143] 7]For Retration, read Refration, 

145]21]For Ecliptick,, read Equater. 

_ In the Margin put Fig. 2.'Page 102+ 

52 3For of Midbeaven,r. of the Aidbeeven. 
= ove Antib Sin», read every where| 

159 Arith Compl. of the Sine, 

1681; 8/For Fibration, read Libration. 

172ſ21/For 5+, read 73. 

174i4 For 30 36 read 30 56. 

[21;For 53 16 read '53 26. 

£77] LFor 4 and C the, read A andC bethe. 
3 For lay 70 from Ato B, read Joy 51 

| | from A t0-B. 


the laſt for 5, read 6. 
[97135]/Forin þ and 7, read in &, and after 
from e ton, add, draw nI] Parallel 
to Cc, : 


209] 4 | 
6 == Tangent whereof i , = 


14 omitting the Charafteriftick, 


11G] SIFor Sines, read Signs, | 


TE TEES 


Parallel to EC. 


Note, that in the Figure Page 283. all the ſmall Letters f, g, h, 5, m, 


p,7,5, $,e, A. mentioned in the following page, are wanting, wrt, - 


may be found, and themſelves inſert 
in the Figure next -preceding it. 


Y \- $4 $ 


ed by the Method preſcribed and uſed 


17 
217 h the Figure, through E draw EF]. 
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CHAS 3 


Of ARITHMETICK, 


/ YigLÞs.\ 
SOCTELCN; 


PREFAGCGE, 


Ou (the Children of the Royal Foundation) have been told in 
 þ the Epiſtle , that the Method intended for this work requires, 
firſt, to A" down ſome ſhort Introdudtion for Arithmetick, to the exd 
you may have wherewith to mind you for the Prattice thereef, if it 
happens you forget any of the Rules, I ſhall not need to inforce any 
Arguments, toperſwade you to be ready and dextrous therein , for that 
& the univerſal uſe thereof, whether you be at Seaor Land, requires it ; 
itt and if' you ſhould be but excellent herein, with fair Writing , it is 
enough to prefer you, if you had no other Art beſides, It is the great 
Difference that diſtinguiſheth #s from Brutes and brutiſh Men , it 
changes our Natures , ſharpens our Wnderſftandings , and prepares us 
for Buſineſs, 1 divide all into Settions and Propoſitions, as followeth, 


SnCTRaW L 


Of the Common Parts of Arithmetick. 


d1, Of Simple Numeration. 


Imple Numeration conſiſts in the Diſtinion, in the Eſtimation, and Numeration 
' Pronunciation of Numbers. Every Place towards the left hand being /mp!e- 
ten times more than the Place on the right, or in decuple propor- 
tion, therefore if any Number of Figures be given, todeclare or 
” pronounce what Number it is , firſt diſtingusjh the whole into Periods, be- 

B ginning 


» a 
EO Gere - _ 
RICE v 
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Mumerati18 
compourd, 


Addi %, 


ginning with Unity, and taking three Places to each Period, as you may ſee 
by the Example following. 

The CharaRers are 9, 8, 7, 6, 5, 4, 3, 2 1, ©, whereof the laſt is Nullity, 
or Nothing , ora Cypher, the reſt, 1 for Unity, 2 for Duality or Two, cc. 
Secondly, for the value ordinarily eſtimated , from the right hand as the 
firſt place for Units, the ſecond for Tens, the,third for Hundreds, Thou- 
ſands , Tens of Thoufands, Hundreds of Thouſands, Millions, c#c. The 
Eſtimation will be beſt by the Periods, the firſt being of Units, the ſecond 
of Thoyſands, the third of Millions , the fourth Thouſands of Millions , 
the fifth Millions of Millions or Dwillions, ©c. and in every Period there 
being three Places, that to the right hand being Units, the middle T&F 
and the third Hundreds; as 764, is Seven Hundred Sixty Four in the fi 
Period ; but in the ſecond Period , it would be Seven Hundred Sixty Four 
Thouſand; if in the third, Seven Hundred Sixty Four Millions, &c. So 
that, laſtly, if this Number 7.34-©.596.7 12.345.082 were to be pronounced, 
having diſtinguiſhed all into Periods, zt would fignihe Seven Thouſand -of 
Millions of Millions, Threc Hundred and Forty Millions of Millions, Five 
Hundred Ninety and Six Thouſand of Millions, Seven Hundred and Twelve 
Millions, Three Hundred Forty Five Thouſands , and Eighty Two Units , 
of whatſoever be aſſigned. 


0.2, 


Umeration compounded contains the Rules of Addition , Snbrrattion , 

Multiplication, and Diviſion , under which laſt may be comprehended 

E xtrattion of the Square and Cube Roots, The Rules ſhall follow briefly and 
in order , for Whole Numbers. 


of Compound Numeration. 


Rale I. 


DDITION is the Inyention of the Sum of two or more Numbers, 

and requires the Ordering of the Places ſo, as Units may ſtand under 

Units, Tens under Tens, &c. and then the Colleing every Column by 

itſelf, and if it fall out to be under Ten, to ſet it down; if above Ten, 

tet down the 01q Units, if there be any, and carry to the next Column fo 
many Tens as the Number ſhall come to; as in theſe Examples. 


16 34 756 5789 93256 
72 68 382 3452 12700 
T 6p 568 7398 78250 
"Io 4 jt 1706 3257 97662 

CG 20396 15628 


297496 


a - ; - = 
_ % Rd ke 


by *. © . 
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Sed. 1. Of Arihmetick 


So if it be required to give the Sum of any Number of Goods, 5O 
delivered at ſeveral times, viz. 50 at one time, 57 at another, - 
163 at another, and 72 at another, ſetting them down as before 169 
direted, you will find the Sum to be Tio Hundred Ninety and +2 


Seven. 


Rile IT. 


ty ACTION is the Invention of the Difference of two Num- $451r.liin 
* bers, which arc found by ſubſcribing the leſſer Number out of the 
$ greater , ſetting Units un:'er Units , Tens under Tens, cc. then beginning 
48 with the laſt Figures towards the right hand, take the leſſer from the greater , 
and fet down the Remainder under that Figure. If the Figures be equal, 
ſet down a Cypher; if the higher be leffer than the lower, add Ten, or 
call it Ten more than iris, and be ture the next below be made One more, 
that is, if it be 2, make it 35 if 6, make it 7, &c. The Examples will 
make all cafily. 


13 756 $254 567435 
y - 6332 29070 
Rem. 3 325 1922 208654 


—— — — — 


The Number to be ſubtrated , together with the Difference or Remain- 
der, are equal to the Number from which the SubtraQion was made, which 
is a good Proof for Subtrattion; as in the third Example, 6332 and the 
e Remainder 1922 makes 8254, the firſt Number, 
>: The Proof of Addition is to divide the Parcels, and if the Sum of the 
Parts be equal to the Whole, all is right. 


Rile II, 


ULTIPLICATION is but a Compendium of Addition , for quiplication. 
ps | the Multiplicand (which is the Number to be multiplied) is fo often 
added to it ſelf, as an Unit is contained in the Afulriplier (which is the 
6 Number multiplying ;, ) and fo the Product is gotten (which is the Reſult of 
the Work.) 
For the Multiplication of the ſmaller Figures, under 5, it is ſo caſe, 
that any Child may do it, as 2 times 2 is 4, 3 times 4 is 12, &c. But 
for thoſe higher , by the Table adjoyning; they muſt be perfely got by 


_ lo that forward, backward , or any ways they may be remem- 
red, 


B 2 This 
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5 25 7 49 
6 | 30 7 8 | 56 
$1 F:8 a> 2 Bi ©. 
8 | 40 g 8 | 64 
08” | © WW Þ *%, = 
6 36 9 9 81 
s | 7 | 42 
8 48 
9 54 


This Table may be perfe&ly learn'd in fix hours time, and lefs : Then 
for multiplying two or more Figures by one Figure, {et down the Multi- 
plicand, and by that one Figure (being the Multiplier) multiply all the 
Figures of the Multiplicand , remembring to carry in your mind for every 
Ten, One to the next place. 


2123 Multiplicand., 931567 338976 
3 Multiplier. 7 9 


6369 Produt. 350784 


220969 


But if you multiply by more Figures than one, work as before , but 
ſet each ſeveral Produ& one place forward towards the left hand , and fet 
the Unit-place exa&ly under the Figure you multiply , as in theſe Examples. 


3576 32569 35000 
263 527 7000 
10728 227983 245000000 
21456 65138 
7152 162545. 
940488 17163863 


If. there be Cyphers at the end cither of Multiplicand or Multiplier, 
make the Multiplication in the Whole Numbers, and at laſt add ſo many 
Cyphers as there are Places of them in one or both, as in the laſt 
Example. 

I ſhould deſire that the Boys ſhould learn by heart all the ProduRts of 
12, as inthe following Table , for they will have great ulſc thereof, 


2 times 


4 
: 

|; 
3 


5 
> 
342 
4 
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C12). C144, 


Rule I'Y. 


IF ISION is a Compendium of Subtraftion, for the Diviſor is ſo Diviſion, 


F AS] 
F- 


e times 1215 4 84 


many times contained in the Dividend, as there are Units in the 
Quotient ; ſo that ſubtrafting continually the Diwiſor from the Dividend, 
accounting an Unit for each time, the Sum of thoſe Units is the Quotient. 
The Dividend ſtands in the middle, betwixt the Diviſor on the left 
hand, and the Quotient on the right, as in this Example. 


In this Example, as in all others of this 
kind , I conſider how many times 3 can be in 6, 
and find it 2 times, I fet 2 in the Quotient, 
and multiply that 2 by 3 the Diviſor, which 
makes 6, which I ſet under the firſt Figure 6, 
and ſubtraRing one from the other the Remain. 
der is 0. 'Thenl put down 7, the next Figure 
of the Dividend , making a Point under it, and 
ſet it after 0; I demand how many times 3 can 
bein 7? and ſet 2 in the Quotient, then mul- 
tiplying 2 by 3 makes 6, which I take from 7, 
and there remains 1 after which I add 5, the 
next Figure, making a Prick under it, and 
proceed as in the Example , finding the whole 
Quotient to be 2253, without any Remainder. 


Diviſor. Drvidend.Quotient. 
Z ) 6759 ( 2253 


But if you be to divide two Figures, then the matter will be a little 


more difficult, and more care will be required to find 
fit Quotients: Wherefore I adviſe the young Scholar, 
that he may the better underſtand the Method of 
chuſing due Quotients, to make a Table of all the 
ſeveral Mvltiplications of the Diviſor to 9g, by which 
he will perceive where the difficulty lyes, and after 
he has made his Quotient by the Table and without it, 
ke will be perfe& therein , and perceive his Work the 
better. Let the Dividend be 9.40488, the Diviſor 263, 
whereof 1 make. a Tariff or Table by Coublirg or Ad- 


Hogg 


Te. : 


263 
526 
789 
1052 


1578 
1841 


WD G&©J & 


2104 
2367. | 


dition, 
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dition , as for 2 I double 263 and itmakes 526, for 3 adding the firſt and 
ſecond makes 789 , for 41 double the ſecond, for 5 I-add the ſecond and 
third, for 6 Idouble the third, for 7 I add the third and fourth, for $8 I 
double the fourth , and for g adding the fourth and fifth makes 2367, which 
is 9 times 263. 
Firſt I find how far the Diviſor will reach into the firſt Places of the 
Dividend , which will be to three Places , which is 940 : Then I ſeek how 
many times 263 will be in 940, and by the 
263 ) 942485 ( 3576 Table, ſeeking for that Number or the next 
_ leſs to it, | findit 3 times, viz. 789, which I 
{et under 940 of the Dividend, making a Point 


— as before, and ſubtraR, and it leaves 151; after 

Y which I add the next Figure of the Dividend 4, 

1998 and make a Point under it ; then I enquire how 

' 1841 many times can 263 be in 1514, and the Table 

P 1578 tells me no more than 5 times, v4z. 1315, which 
1578 I ſet down, fubtrat, and 1o proceed, *till I 

have brought all the Figures of the Dividend 

© down, and find the Quotient 3576, and no Re. 


mainder. 

Thus by making ſuch a Table Pviſion is eafily performed , but this is 
too tedious, and my Boys muſt not ſpare labour , but perform it by their 
memory and praQice, after this manner : Let the ſame Example be ſet down. 

Seek how many Figures the Diviſor will re- 

263 ) 942488 ( 3576 quire in the Dividend to be bigger than it ſelf, 
709 viZ. 940, there make a Point, and eſtimate 

how many times 2 can be in 9, having re- 


: = ſpe& to the 6 that follows in the Diviſor, for 
— though you can have 2 four times in 9, yet 
1998 four times 26, which is 104, is bigger than 
184.1 94 , therefore it can be but three times; ſet 3 
1578 in the Quotient, and multiply the Diviſor 263 
1578 by it, and fet it (viz. 789) to the firſt Prick, 


ſubtra& it from 940, and after the Remainder 
© {cet the next Figure in the Dividend, viz. 4 ; and 
ſo proceed till you have finiſhed your Diviſion. 

After Diviſion be finiſhed, if any thing remain, it is ſet over the Di- 
viſor in form of a Fraftion. If the Diviſor hath Cyphers at the right hand, 
they may be omitted , and ſo many of the laſt Figures of the Dividend 
cut off, and fo the Diviſion to be made :vith the rcſt of the Figures. 


Rule Y. 


Bnet TION or Halving, or dividing by 2, is perfeQly to be pra- 
aited , thus: Suppole 782358 be required to be halved; I begin, 
and ſay, the half of 7 is 3, and becauſe 7 is odd, I ſay, the half of 18 


15 


ES 


We 
ADDS + 


Sect. 1.7) of Ar itbmetick. 


is 9, thehalf of 2 is 1, the half of 3is1, the half of 15 is7, andthe 
half of 18isg, which is 391179. And it will be requiſt, to learn to 
divide by 12 at once, as was done in Afultiplication tor that part. 

The Proofs of Mul:iplication and Diviſion are mutually tryed by each 
other , for the Product being divided by the Multiplier gives the Multi- 
plicand , and by the Multiplicand gives the Multiplier : $0 lixewile it you 
multiply the Divitor by the Quotient (adding the Remainder of the Di- 
vidend, if any fiich were) the Produc will be the Dividend. 

Laſtly note, That if the Quotient be cqual to the Divifor , and-that 
nothing remain , then is the Dividend a Square Number , and the Diviſor 
is theRoot. To Extract which, is the next Rule. 


Rule VI. 


A SQ ARE NUMBER, as before was ſaid, has a Side or Root, Fxtration of 
which multiplied by it ſelf produceth that Square Number, as 4g is ** Square 
a Square Number whoſe Side is 7, for 7 times 7 _ - 4 


_ 


is 495 and in the able annexed all the Squares | | [ 

of the Digits to 9 are ſet down. But if the PW hs —_ 

Number exceed, then the Rule is, Make a Poine 7 | x | Io” 

over the laſt Firnre , or Unit-place, and ſo of each | » &-4-4 

other , the Number of thoſe Points ſhews how many | + 9 27 

Places of Figures are to be the Quotient or Root: AS | , 16 64 

in the Example. 5 ae 
Go to the firſt Point on the left hand, which | 6 26 | 216 

is 10; ſfeck in the Table the next lets Square, | +» a0 | 243 

which is 9, and the Root ſet in the Quotient, | $8 64 Fl2 

which is 3 ſet g under 10, and ſubtraR, reſts 1, | 9 $1 229 

after which adding the two next Figures makes it 

160: Now double the Quotient 3, and it makes 10601536 ( 3256 

6, which ſet before 160 for a Diviſor , and work 9 

as in Diviſion ; only note, that the Diviſor when 6) 160 

multiplied muſt not reach by one place fo far as _ 

the Remainder; ſo 6 will be in 16 twice, I ſet 2 124 

in the Quotient, and multiply it by 6, and it 

makes by which ſet ——_ = on take the 64) youy 

_ of 2, the laſt Figure in the Quotiens, 320 

which is 4, and ſetting it under 0, makes in all 25 

124, which ſubtraQting leaves 36. Double the ,_._ ) —_ 

Quotient 32, and it makes 64 for the new Diviſor, ps 

(which is every time to be repeated) which will 3900 

be found five times in 361 : Work as before, and 36 

as in Diviſion, and the Root will be found Ronen 


3256, — 


= 
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Rele VII. 


A CUBE NUMBER is ſuch, whoſe Root multiplied by it ſelf, 
and again the Produ& multiplied by the Root, produceth the Cube; 
as 343 is a Cube Number , whole Root is 7, for 7 times 7 is 49, and 7 
times 49 is 343 , and thoſe Numbers in the former Table, under Cubes, 
are the Cubes of all the Digits tog, and will be 

146363183 ( 527 of ule, as followeth. When any Number is given 


125 to extra the Cube Root, do thus : Firſt point 
the laſt Figure, and every third, as in this Ex- 

75 )21363 ample; then I ſeek in the Table of Cubes for 
I50.. 146, and find 125 next leſs, whoſe Root 5 I ſet 

60. in the Quotient , and ſubtra& 125 from 146 and 

$8 there reſts 21 ;, after which I add 363 to the next 

n Poiat : Now for a new Diviſor , which muſt be 

I 560 found at each ſeveral Operation , ſquare the Quo- 
8112) 5755183 tient, and triple that Number, as 5 times F is 
3 25, and 3 times 25 is 75 , which I ſet for a new 

20-nty » Diviſor; (and whereas in the ſearching for the 


Square Root I ſet all one ſhort from the right 
| 343 hand, here I allow two Places; ) then I enquire 
5755183 how many times 7 can be in 21? or how many 
times 75 can be in 213 ? and finding it twice, I ſet 
2 in the Quotient, and multiplying it by 75 find 
it 150, which I ſet (as in the Example) two Places 
ſhort of the laſt Figure. Next, I ſquare 2 the laſt Figure in the Quotient, 
which makes 4, and multiply that by the Triple of the former Figure, that 
is, 3 times 5 makes 15, and 4 times 15 is 60 , which I ſet one Place further 
on to the right hand, as in the Example. Laſtly, I cube 2, which is 8, 
as you may lee in the little Table, and ſet it ſtill one Place further , under 
the Figure 3: Then add thoſe three Sums, and find the Product 15608 , 
which I ſubtra& from 21363 , and there reſts 5755, to which I annex the 
next three Figures, and make it 5755183. And this Work muſt be repeated 
for each ſeveral Figure in the Quotient. The ncxt Diviſor will be found 
to be $112; by ſ{quaring 52, or multiplying 52 by 52, it makes 2704, 
which tripled is $112, and the Work will ſtand (by repeating the ſame 
operation) as in the Example , where 7 times 8112, which is 56784, is ſet 
two Places ſhort; then ſquare 7, which is 49 , and multiply that by 156, 
which is the Triple of 52, it makes 7644, which I ſet one Place further, 
and laſtly I cube7, which is 343, and ſet it to the laſt, and adding them 
together they make 5755183 , which taken from the laſt Remainder leaves 
nothing. So the Root is 527. If after all theſe there remain any Figures, 
what to do in that caſe ſhall be ſhewed hereafter, 


O 


Theſe 


- Inches ; but the Numbers between the Lines have reſpect to the Name at 
G 


—- -e 
as * 


Sea. 2. Of Ariehuaidick, 


Theſe Rules thus perfedtly gotten , the reſt of the Work, through all 
the Parts of Arithmetick,, will be pleaſant and eafie to the Learner ; where- 
fore if this be had, which but a little painsmay obtain, we may proceed to 
the reſt. 


SECTION II. 
Of Weights, Meaſures , Coyn, and Time. 
0. 1. Long Meaſures. 


E ASURES are of Application or Reception z thoſe of Ap- Zong Mew 

plication or Length are taken from the Parts of the Body ; /«rs. 
but in England they are taken from the Standard of a Yard 
kept in Guildhall, London , the third part whereof is a Foot , 

and the Thirty fixth part an Inch , expreſſed in the following Table, from 

One Inch to a Mile. 

This Setion of Meaſures, Weights, &c. will be of great uſe tobe under- 
ſtood and known, 


Tnch. 


18 6 2 | 12 |Cebit. 


36 12 4 | 3 | 2 |Tard 
45 | 15 | 5 [ 3%] 2z| 13 | Et. 
@ 1 0 [FE TT FREED 4 | Pace. 


Pole. 


40 Furlong. 


+ 
OT EREE 7 12] 1+ |Fathom. 
$[379|24 


198 | 66 | 22 [163] 11 
7920 | 2640 | 880 | 660 440 | 220 176] 132 Te 


nntrm—on——_ —— 


163360J21120,7040 5280/35 20/1760/1408 1056.880'3 20) 8 [Mile. 


This Table of Long Meaſures (as all the reſt after) may be conſidered as 
to the Columns from top to bottom , or by and betwixt the Lines from leir 
hand to right: Each Column has its Name at the top, as in the firſt of 
Inches, all the Numbers, v:z. 3, 9, 12, 18, 36, Cc. are to be accompted 


the 


Of Arithmetick. Curap. I. 


Square Met 
ſure, 


Solid Meaſure. 


the end againſt which they ſtand, as 36 Inches, 12 Palms, 4 Spans, 3 


Feet, and 2 Cubits, make feverally a Yard; and fo at the bottom you have 


the Inches, Palms, Spans, Feet, Cubits, Yards, Ells, Paces, Fathoms, Poles, 
and Furlongs in a Mile. 


In this Table it is {aid, that a Pole or Perch for meaſuring Land is 16 * 


Feet, which is according to the Statute, but there are other Cuſtomary 
Poles or Perches, as 18 Feet for Fens and Wood-land , 21 Feet for Forreſts, 
L "1:icaſhire, and Ireland, and 18 4 for Scotch Meaſure. 

The Mealure for the Height of Horſes is by Handfuls, v:z. 4 Inches, 

The Ell by the Table is 5 Quarters of a Yard, and contains 20 Nails, as 
a Yard does 16; therefore the fifth part of an Ell is a Quarter of a Yard. 
A Dw'ch or Flemiſh Ell or Stick is three Quarters of a Yard, by which 
Tapiftry is mea{ured. 


d 2, Square Meaſure, 


I<” ARE MEASURES, or Superficial , are contained in this 
{mall Table. 


Inches ſquare. 

144 | Feet ſq. 

1296 9 Yards /q. 

| 3600 25 2.77 | Pacesſq. 

| 39204 | 272.25] 30.25 10.89 | Poles ſq. 

1563160 10390 1210 | 4356 40 [Rood: ſq. 

| 43560] 4840 1742.4, | -160 | 4 Acres ſq. 

| 3097600 | 1115136 102400 | 2560 640 | Miles ſq, 


By reading of which Table, the Columns are Square Inches, Feet, Yards, 
cc. and the Lines, ſuppoſe againſt Acres, are read thus: 43560 ſquare 
Feet, 4840 ſquare Yards, 1742.4 ſquare Paces, 160 Pole , and 4 Roods, 
or any of them, make one Acre. 


þ. 3. Solid Meaſure. 


OLID MEASURE, or a Cubick Foot , contains 1728 Cubick 
a Inches. A Cubick Yard is 27 Cubick Feet, and 46656 Cubick Inches. 
A Statute-Brick is 9 Inches long, 4+ Inches broad , and 2 ; Inches thick. 
A Cordof Wood is 4 Feet over, 4 Feet deep, and 8 Feet long, which 
makes 128 Cubick Feet. 


A Stack of Wood is 3 Feet over, 3 Feet deep, and 12 Feet long, which. 


makes 108 Solid Feet. 
Great Log-Wood is ſold by the Cord, and Small-Wood by the Stack. 


Fifty 
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Fifty Feet of Timber make a Load, 40 Feet a Tun; 18 Feet ſquare and 
one Foot deep, or 324 Feet ſolid, is a Floor of Earth; as 27 ſolid Feet 
isa Yard. 

300 Feet of 2 Inch Plank, 200 Feet of 3 Inch Plank, 150 Feet of 4 
Inch Plank , 400 Feet of 1 + Inch, and 600 Feet of Inch Plank, make a 
Load of Plank. 

Now I ſhould acquaint you with Hollow Meaſures , or of Capacity ; but 
becauſe moſt of them depend upon Troy or Averdupois Weights, I will ex- 
plain them firſt , and then the other. 


þ. 4. Troy Weight, 


T ROY WEIGHT weigheth Gold, Silver, Jewels, Amber, Ele. Troz weig6r. 
QAuaries, Bread Corn, Liquors, &c. and from this Weight all Mea- 
ſures of Wet and Dry Commodities are taken. 

The Peund T; roy is divided into 12 Ounces, the Ounce into 20 Peny- 
weight , and that into 24 Grains, as by the firſt Table appears. 3 


Grams. Apothecaries Weight. 


Grains. Troy Weight. 


20 |IScruple. 


430 | 20 [Ounces 60 3 |3 Drans. 


5760 | 240 | 12 [Pound | 480 | 24 | 8 | Ounces. 
700 | 288 | 96 | 12 [tt Pond, 


24 |Peny-weight. 


Apothecaries make up their Medicines by the laſt Table of Troy Weight, 
but buy and fell Drugs by the Averdupors. 


d. 5. CAverdupors Weight. 


B'. eAVERDUPOIS WETIG HT areweighed all Phyſical Drugs, Averdupois 
Grocery , Roſin, Wax, Pitch, Tar, Tallow, Soap, Hemp, and all 
things that have waſte , all baſe Metals and Minerals, as Iron, Steel, Lead, 
Tin, Copper, Alom, Copperas, Cc. 

The Pound Averdupois is divided into 16 Ounces, an Ounce into $ 
Drams, a Dram into 3 Scruples , and a Scruple into 20 Grains, 


| Scruples. Averdupois Weight. 
| 3 | Drams. 

* "PIE 5 1 Ounces. 

| 384 © 128 | 16 |Pownds. 


43008 | 14336 | 1792 | 112 |Hundred-. 


860160 | 286720 | 35340 | 2240 | 20 [Twr. 


© 2 
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Great Hun- Now 112 t6.make a C. or Hundred-weight , or the great Hundred , and 
red. 20 C. make a Tun, which is ſhewed in the laſt Table. 


Eighty Ounces Averdupers make near to 73 Ounces Troy : But Dr. Wi- 
berd makes 14 Pound Averdupois equal to 17 Pound Troy ; theretore let 
Troy Pound to Averdupois be as 17 to 14 , Troy Ounces to Averdupois as 51 
to 56. 

1 he Hundred-weight being 112 th. is divided into Quarters , cach 28 tb. 
and Stones , cach 14 tb. By whichare weighed Iron, Guns, Shot , Cc. 


[ariation of the Tun and FEundred. 


Tun ard Hun- Nineteen Hundred and an half is a Tun, or Fodder of Lead. Alom, 

drePs Pariz> Cinnamon, Nutmegs , Pepper, and Sugar, have 13 4 Pound to the Stone, 

"_ and 108 Pound to the Hundred. Efex Cheelc and Butter has 8 Pound to 
the Clove , the Wey 32 Cloves, or 256 Pounl. In Syfolk the Clove is 8 
Pound, the Wey 42 Cloves, or 360 Pound; 56 Pound of Butter, 60 
Pound of Soap make a Firkin, and 4 Firkins a Barrel of each. 

Hay has 18 Hundred, 36 Trufles, or 2016 Pound, to the Load or Tun. 

Wool is fold by the Clove of half Stone 7 Pound, 14 Pound the Stone, 
and 28 Pound the Tod; the Wey 182 Pound , and the Sack 364 Pound ; 
the Laſt 4368 Pound. 

A Faggot of Steel is 120 Pound. A Burthen of Gad Steel is g Score 
or 180 Pound, Butchers account $8 Pound to the Stone. A Laſtof Powder 
is 24 Barrels. 

To weigh much with a few Weights, note, That 1 Pound, 3 Pound, and 
a Pound, will weigh all from 1 to 13 Pound; and 1, 3, 9, 27 Pound, will 
weigh all to 40 Pound; and 1, 3, 9, 27, and 81 Pound ,. will weigh all to 
121 Pound, 

And note, it will be uſeful to obſerve, That a Veſſel which is 12 Inches 
{quare , and 12 Inches deep, that is, a Cubhick, Foot , will hold 76 th. Troy, 
and 62.588 th. Averduposs ; and therefore 1 #5. Troy will fill 22.737 Solid 
inches, and 1 th. Averdupors 27.609 Solid Inches. 

Having thus ſtated the buſinets for Weights, I come now to Meaſures 
of Capacity , which arecither Dry Meaſures or Wet. 


9. 6. Dry Meaſures, 


Dry Meaſures. RY ME ASURES of Capacity, are raiſed from the Gallon, con- 
taining 8 Pints, which ſhould be contained in 272 £ Cubick Inches, 
and ſhould hold of pure Running or Rain Water 9 Pound, 13 Ounces, 12 
Drams and 3, Averdupozs Weight. Therefore to obtain a true Gallon for 
Dry Meaſure, if you make a Veſſel Cubick, that ſhall have all the Sides 
6 Inches and 48 hundred Parts of an Inch fquare, and juſt fo deep; or if 
you weigh with Averdupors Weights 9 Pound, 13 Ounces, and 12 Drams 
and +, of clean Rain er Running Water; either of theſe will find out the 
Gallon for Dry Meature, 
The 


Ne bY 
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The Table following ſhews 8 Pints to be a Gallon, 2 Gallons a Peck, 
4 Pecks to a Buſhel, 2 Buſhels toa Strike, '2 Strikes or 4 Buſhels to Coom 
or Canock , 2 Coom to a Quarter , Seam or Roler, '6 Quarter to a Wey. 

This Table is for meaſuring Corn , and the two laſt Lines contain the 
eſtimated Weights , the firſt Troy , the laſt Averdupors , that each ſeveral 


Quantity contains. 


Paints, 


3 |Gallons. 
mw” 2 (Decks. 


64 8 4 [Buſhels, 
128 | 16 8 | 2 |Srrikes. 


Carnock. 
256 32 16 + * hor Coons. 
eam or 
5i2 | 64 32 | 8 + 4 uarter. 


3072 | 384 | 102 | 45 | 26 £ 6 | IWey, 
5120 | 640 | 320 | 80 | 40 | 20 | 10 12 | Laſt. 
| 


Al 1 Þ>. | 8 1b.| 16 | 64 | 128 | 256 | 512 | 3072 | 5120 |Troy. 
Bl 143|7#.] 14 | 56 | 1C. | 2C.| 4C. | 24C. | 40C. [Aver. 


Some make 6 Quarters of Meal a Wey , and 1 Wey and + to a Laſt. 

Meal is weighed as Corn , but the common repute is, that a Gallon of 
Wheaten Meal weighs 7 Pound eAverdupors, and 8 Pound, 6 Ounces, 4 
Peny-weight, Troy; and fo a Buſhel 56 Pound Averdupo:s , and 68 Pound, 
1 Ounce, 12 Peny-weight , Troy. All other Grain, Salt, Lime, Coals, 
&c. follow the Wincheſter Meaſure ; though Sea Coal and Salt be meaſured 
by this Buſhel, yet itis heap'd, or elle 5 ſtricken Pecks are allowed to the 
Buſhel called Water-Meaſure; 36 Buſhels are a Chaldron of Coals, and on 
Ship-board 21 go to the Score ; 3 Buſhels make a Sack, 4 + ſuch Buſhels a 
Fat or Flat, 12 Sacks make 4 Fats. Of Salt 40 Buſhels make a Wey. 


d. 7. Liquid Meaſures. 


Hy QUID MEASURE is cither of Wine, Ale, or Beer. The Liquid Atex- 
Wine Gallon contains 231 Cubical Inches, and ihould hold of pure ſures. 

Rain or Running Water 8 Pound, 1 Ounce, 11 Drams , Averdupois;, or 

9 Pound, 10 Ounces, 1 + Peny-weight, Troy; or a Cubick Veſſel of 6 

Inches and 13 hundred Parts every way : Either of theſe will find out this 

Gallon. A Tunof Wine weighs 17 Hundred Weight Averdupois, 

A Table f 
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wine, Honey, | Pint. A Table for Wine Meaſure, 
Fo &c. Mea G5 Gabor. Honey , Oyl, &c. 


144 | 18 |Rundlets. 


| 252 | 313 | 12 |Barrels, 

| 336 | 42 | 24 1 + |Terces, 

| 504 63 | 33 | 2 | &- |Hogſheads. 

| 672 | 84 | 44 24 | 2 1 + |Puncheons, 

| 1008. 126 | 7 4 3 | 2 | 1 z |But or Pipe. x; 
| 2016 252 | 14 | 8 6 | 4- 2 | 2 | Tn. he 


The Gallon for Ale and Beer holds 282 Solid Inches, and weighs of pure 
Water 10 Pound, 3 Ounces, .426 hundred Parts, Averdupois ;, therefore the 
Cubick Veſſel ought to be 6 Inches, and 55 hundred Parts of an Inch 
each way, to find this Gallon. In a Solid Foot are 1728 Solid Inches, 
which make 6.128 Gallons; and in a Hogſhead are 10 Feet Solid, and 287 
Parts, and taking the round Sum 10 Feet to be in a Hogſhead , there will 
be 20 Feet in a But or Pipe, and 40 Feet in a Tun. 


Beer and Ale | Pints. Beer Meaſure. Pints, Ale Meaſure 
Meaſure, — 
8 [Gallons. 8 |Gallors. 
72 | 9 |Firkins. 64 | 9g |Firkans. '\ 
144 | 18 | 2 x ilderkins. 128 | 18 2 |Kilderkins, | 
288 | 36 | 4 | 2 Barrels. 256 | 36 | "YT (Barrels. þ 
576 | 72 | 81 4 2 |Hog ſhead. Fi2 |72|8|4|2 [Hop ſhead. 


Note, That Veſſels for Butter, Fiſh, Soap, follow the Ale Meaſure of 
a Gallon, and that 12 Ale Barrels make a Laſt. The Tare for the Cask of 
Butter, Soap, is6 4 Pound for a Firkin, 13 Pound for the Kilderkin, and 
26 Pound for the Barrel, 


d. 8. Tale of ſeveral Goods, 


Tale of ſeveral 2D TALES of leveral Goods will be worth knowing, either at home 
Goods, or abroad. 
120 Ells of Canvas Cloth make an Hundred , 14 Ells of Fuſtian make a 
Chete , and 10 Ells of fine Linnen, Silk, and Sindon, the ſame. 
Cod Fiſh, Haberdine, Ling, &c. have 124 ta the Hundred, and 1240 
to the Thouſand. Eels, 25 to the Stick, and 10 Sticks to the Bind. Of 
Herrings and Stock Fiſh, -120 to the Hundred, 1200 to the Thouſand laid 
ina Barrel, and 12 Barrels'to the Laſt, Deals 


=> 4 
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Deals and Nails are for the moſt part fold 120 to the Hundred. 

Of Furs; Filches, Grays, Jennets , Martins, Sables, Minks, 40 Skins 
make a Timber 3 other Skins, 5 Score tothe Hundred, 

A Seam of Glaſs is 24 Stone, or 120 Pound, 

A Bale of Paper is 10 Ream, a Ream 20 Quire, a Quire 25 Sheets of 
ſome , and 24 of others. 

A Roll of Parchment is 5 Dozen, a Dozen is 1 2 Skins. 

Twelve Dozen make a Grols. 

Ten Hides are a Dicker , 20 Dickersa Lat 

Ten Pair of Gloves make a Dicker, and fo do 10 Horſe-ſhooes. 

Great Skins are numbred by the Kip, of 5o Skins tothe Kip. 

Laths 5 Foot long have 5 Score to the Hundred, 4 Foot long 120 to the 
Hundred. All Laths ought to be 1 4 Inch broad , and + Inch thick. 
My, Five Hundred Bricks make aLoad, and fo does 100 Plain Tiles. 
x Of Bread, 13 goes tothe Dozen, and 21 Dozen to the Score. 

Five Foot of Newcaſtle Glaſs make a Table, and 45 Tables make a Caſe ; 
but of Normandy Glaſs, 25 Tables make a Caſe, 

In the City, fn is ſold by the Bag, each Bag holds a Buſhel, and 25 
ſuch Bags make an Hundred. Some Places have 40 Buſhels to the Load. 

70 Pipe Hoops, go Hogſhead Hoops, 120 Barrel or Kilderkin Hoops, 
or 180 Firkin Hoops , make a Bundle or Hundred, 


0. 9. Money. 
T He ACCOMPT of MOMET is very neceſſary to be known. 2/oxey. 
1 Engliſh Money. 


4 4 Farthings? Peny. & < 
E; 12 Pence make 1 <Shilling. A Mark is 13. 04 
g 20 Shillings Pound {| ANoble 6 o$ 
Spaniſh Money. Portugal Money. 
6 Carnadoesy qMarveid. | | 40 Res Ryal.6d Eng 
54 Marveids Ln | Ryal.64.Eng. 2 ® Ryals > \Teſtoon, 
11 Ryals v 4 Ducat. 4 Teſtoons or > < <Ducat. 
8 Ryals E Peece of 8. _ 1oRyals \ E 
| 4 5. Engl. 2 3 Ducats Milt of gold. 
4 Quartiles } KURoyal. 
French Money. Scotch Money. 
12 Deniers ? 6 (Soulz. 1 Small Peece 5 _ & 2 2d. Engliſh. 
20 Soulz v Frank or Liver. | | 3 Small Peeces{ v )Noble, 6 + d. Eng. 
16 Sou!z (Z )Cardecy 2 Nobles E Mark, 13 4 d. Eng. 
4 Cardecues Crown, 3 Nobles \ 1..Scorch,204.Eng. 


Iriſh 
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Iriſh Coin. 


Two 4 $4. is one Harper , or 9d. Engliſh; and 20 Harpers is 1, Iriſh, 
or 15 s. Engliſh. 


Flemiſh Coin. 


8 Pence 1 Groat, 
2 Groats 1 Single Stiver, 
2 Single Stivers is < 1 Double Stiver, or 3 44. Engliſh. 
20 Single Stivers, or 10 Double 1 Gilder. 
6 Gilders 1 Pound. 
9. 10, Time, 
Time, be a Common-Year are 265 Days and 6 Hours, but in a Leap-Year 366, 
In a Day Natural are 24 Hours, in an Rour 60 Minutes, and in a 


Minute 60 Seconds, &c. Ina Year are 52 Weeks, 13 equal Months of 
28 Days to a Monthand 1 Day , or 12 unequal Months. 


The Charatters uſed to expreſs the former Moneys, Weights, cc. are 
they that follow. 

A Pound /. a Shilling s. a Peny 4d. an Half-peny cb. or, *, *, for 3 Far- 
things, an Half-peny , or Farthing. A Pound Weight tb. an Ounce 5, 
a Grain Gr. a Scruple 9, a Dram 3, a Quarter £r. a Crown A, an 
Hundred Weight ©. 


I ſhall now come to ſhew you the Praftice of Addition and Subtrattion 
in theſe Parts of Money , Weight, and Time , where the Denominators 
are omitted , which will bring to ule the aforeſaid Rules, and will cauſe 
you to ſeck for as much as you {hall have need for amongit the Tables. 


SECTION HILL 


Of the Addition, Subtraftion, and Reduttion of Numbers 
of ſevera! Denominations. 


0. 1. Addition of ſeveral Denominations, 


Adldition of ſe- He Rule for ADDITION will be , To ſum up each De- 
veral Deno- nomination, and to fee how many of them will make one of 
MINAHons. 


the next Denomination, and to bear ſo many Units forwards , 
as thofe will come to. | 


In 


f 
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In this Example I begin with Pence, and fay, 9g and 135 17 08 
2 is 11, and $8 is 19, which I find to exceed 12 Pence, g5 11 ©o2. 
the Pence in a Shilling , and contain it once, and 7, which 3 ©O5 ©g 
7 I ſet down under Pence , and carry 1 to Shillings, laying, ——— = 
1and 5 is 6, and 1 is7, and7is 14, I fetdown 4, and __ 
account how many 10 -. I have, which are 3 , which make 
11. 10s. the 10 5. I ſet by the 4, and carry 1 to the Pounds, and adding 
them as in whole Numbers, I find the Sum to be 234. 145. 7 4. 


= Tc * Troy Weight. Averdupois Weight, 
be: 1y as I D. #. 76:0 Twe. C. &r. ib. 7. 
75 114 09 I <Q - 3- $4620 
30 O©O OO 23} 1s 2m 6 1-23 236-0 
” 113 114 15 10 11 02 0 26-3 -00. "0 
131 10 10 251 ©&7 1s 18 o 17 0 10 03 
484 o9 og 0 +6 


Theſe three Examples will be ſufficient. The firſt of Pounds, Shillings, 
and Pence, as before. The ſecond Example” of Troy Weight , where for 
every 24 Grains I carry 1 to the Peny-weight , for every 20 Peny-weight 1 
carry 1 to the Ounces, and for every 12 Ounces 1 to the Pound, and the 
Sum will be 25 1 Pound, 7 Ounces, 14 Peny-weight, and 18 Grains. And fo 
for Averdupsis Weight , for every 16 Ounces I carry 1 to the Pound, for 
every 28 Pound I carry 1 to the Quarters , and for every 4 Quarters 1 to the 
Hundred, and 20 Hundred for a Tun, 

All the trouble lyes in carrying ſo many of former Denominations as are 
contained in that Row you add up. 


d. 2. Subtradtion of ſeveral Denominations. 


UBTRACTION in theſe Numbers, is no more, than to take the $ubrraion of 
lower Denomination from the higher ; which if it be lefſer , and you ſeveral! Dena- 
cannot take it, then vou muſt borrow one of the former Denominations #4015. 


and ſubtra&t , remembring to add 1 to the next Denomination below, 


Troy Weight. 
SA ---< L. " nw” i6. 47. Pwr. Gr. 
374 11 of 1746 12 0353 9 ov 16 3 
+132 ©g Og 982 13 Og 3 d9 34-20 
Rem. 243 02 0O1 271 17 og 3 | 0 -14 © 


The firſt Example has no difficulty , being the lower is in each Denomi- 
nation leſs than the higher. In the ſecond Example , becauſe 5 d. will not 
come out of 24. I borrow 124. and make it 144. and then 5 out of 14 
reſts 
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ReduTtion, 


-reſts 17. 


reſts 9z now I remember to make 13, 14, reſtoring the 12 4. I borrowed 
(which muſt be carefully done) and ſay, 14 out of 31 (borrowing 20) 
Then, as in the Whole Numbers, 3 out of 4, reits 1, cc. 

Note, It is an eaſier way, to take the lower from what you borrowed, 
and add the Remainder to that above , than to work the ordinary way ;, as 
in the ſaid Example , ſay 5 out of 121 borrowed reſts 7, and 7 and 2 is 9g, 
Again, in Shillings, it is better to lay , 14 out of 20 reſts 6, and 6 and 
11 makes 17. In the third Example of Troy Weight , in the ſecond Deno- 
mination ef Peny-weight, I ſay , 19 out of 20 reſts 1, and 1 and 13 
makes 14+ Then, 12 Ounces from 12 | borrow reſts o, andoand g is g, 

Here the young Scholar will receive ſome encouragement ; for 
1675 if 1 demand of him this preſent year 1678, what Age I was, 
ada being born 1617 ? lethimſubtra& the leſſer Number 1617 from the 
61 greater 1678, and there reſts 61 Years. 

Here he may ſum up the Receipts 
and Payments of the leyeral Pages of 
his Accompts, and ſee what the Bal- 
lance may be, as in the Example ; 
where the ſeveral Pages of the Re- 
ceipts, viz. 30l. ol. and 621. 11 5. 
6 4d. comes in all unto 142 /. 11 5. 
64. And the Pages of the ſeveral 


l. " 4 

Received 30 oo Oo 
More Fo oo Oo 
Alore 62 11 ©6 


Sum of Receipts 142 11 06 


' Disbursd 7 15 07 2 Disburſements, (1.) 7/. 15s. 7 £ d. 
More 34 18 og (2.) 341. 185.94. (3.) 18. 114.54. 

More 18 17 of (4.) 234. 115. 85 d. and (x.) 321. 

Afore 23 11 o8 £ gs. 8:4. amount in the whole to 

More 32 cg 08 + 117. 13s. 24d. which being ta- 

cue didbents Hos 7 kenout of the former Receipts, there 
OG 3 02 +. reflungt 18s. 32 4d And forPtock, 
Remains 24 18 03 + this Remainderand the Disburſements 


being added together , make the Sum 
of the Receipts, as you may ſee in 
the Example, 


Proof 142 11 06 


0. 3» Reauttion, 
He next is, to ſhew how any of thele Numbers, whether of Money, 
Weight, Meaſure, &c. may be brought from the higheſt or higher 
Term to the loweſt or lower; which todo, you muſt conſider how many 
of the next leſſer Denomination is contained in the next greater before, 
and by that Number multiply the greater ; as Pounds arc brought into Shil- 
lings by multiplying by 20, Shillings into Pence by 12, and Pence into 
Farthings by 4; as in the following Examples , where 27. 195. 5 d. make 
67134. and 134, 15s. 64d. make 13227f. And here I multiply by 12 
at once, 


- 
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l. s, a, l. LA d. £ 
4D. Hz 
20{540; 6713 = 3306 
559 275j 4+ [13227 
12 | 12 | 
n 
p Troy Weight may be reduced into Grains, by multiplying by 12, 20, 
\ and 24: And Averdupois Great Weight into Ounces, by 4, 28, and 16. 
bf 352 Pound Troy Weight makes 2027520 Grains. 
Fo 
Lib. S. Pwr. Lib. 3. Pwt. Grains, 
4 352 4224 34480 37 10| 16 11 
I2 20 24 12 444|9050| 36384 
4224. 84450 337920 454| 9096 19192 
A 1638960 20] 24|218315 
2027520 


And ſoof any higher to a lower by Multiplication; but if it be to bring 
the lower to a higher , thendivide the leaſt by ſomany of its Denominations Je 
as are contained in the next greater. Example, to bring 42720 Pence into 
Pounds, Shillings, and Pence; the Anſwer is 178 Pound: And if any had 
remained in either Diviſion , they had been the odd Pence and Shillings ; as 
in the ſecond Example, in 6713 4. there is 271. 195. 5 d. 


Note , That to reduce Shillings into Pounds, is to cut off the laſt Figure, 
and take half of the reſt, as the half of 5 is 2, of 15 is 7, and there 
remains 19 5. and 5 4, 


d. [A [. 6-4 
12 ) 42720 ( 3560 ( 178 i2 ) 6713 ( 5519 ( 27: 19: os 
36 60 
2 Ir 2) 
60 60 
72 113 
7 1083 
O 5 4, 


After the ſame manner may Troy Weight, Awerdupors, or any other 
Weight or Meaſure, be reduced. - 
Likewile Foreign Coin may be reduced into Engliſh , by turning the Value 

D 2 into 


al 


+ 4. arcs A06 s 
” as A 4 
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Reading of 4 
Fralton. 


Abbreviation 
#f 4a Fraclion. 


of Fraions, 


into Engliſh Coin of any part: As, What is the Value of 223 Scotch Mark, 
equal to 13 4d. Engliſh? which is 54 Farthings, and 223 by 54 makes 
12042 Farthings, whi@ reduced backwards to Pounds, Shillings, Pence, 
makes 127. 105. 10 3 d. 


SECTION LY. 


Of FRACTIONS, Whoſe Species and Rules ſhall be 


brouzht into as ſhort a Form as may be. 


Proken Number , called a FR ACTION, denotes or ſignifies 
one or more Parts proportionably of any thing divided : It con- 
fiſts of two Numbers , the higher and lower , with a Line be- 
twixt them, The higher is the Remainder after Diviſion , the 

lower is the Divitor z the higher numbers the Parts of the Thing divided 
remaining after Diviſion, and is called the Numerator ; the lower denomi- 
nates the Parts, and is called the Denominator. 

This Knowledge conſiſts in the Reading of a Fraftion, in the Abbrevia- 
tion, Eſtimation , and Redxtion ;, and laſtly , in the performing the ordinary 
Rules of Addition, Subtrattion, Multiplication, Diviſion, and in Extradting 
the Roots, Every one of which ſhall follow in order. 


0. 1. Pronunciation. 


He RE ADING pronounceth the higher firſt , then the lower, as 
2, called three fourths; fo, +, £, 7+, are called, the half, the third 
part , the five ſeven parts, the 32 parts of 150. 


0. 2, CAbbreviation of a Frattion, 


He ABBREVIATION is, when both the Numerator and De- 
nominator, divided by tome Common Meaſure , are expreft in lower 
Terms, asF# beingdivided by 4, the greateſt Common Meaſure , gives +, 
the ſame in value; for as 4 is the halt of 8 (ſuppoſing of an Inch divided 
into 8) lo is 1 of 2, Cc. 

How to find this Greateſt Common Meaſure, the Rule is, Divide the De- 
nominator by the Numerator , or the greater by the leſf, and the Diviſor by the 
Remainder , and the firſt of the Diwiſors , that divideth the Dividend without 
a Remainder , is the Greateſt Common Meaſure. Thus in 3, 2 is found the 
Greateſt Meaſure, and will bring 3# to £5 by dividing by 2. 


24) 38(1 14) 24(1 10) 14(1 4.)10(2 2)4(2 
24 14 IO 8 4 


——— -—— -- — 


ih 10. 4 2 Q 
'T hus 


—— | 7 , . 
3 
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Thus all Fra&tions ought to be abbreviated before you work them, as 
34 by 18 becomes 4 , ſo #4$ by 8 becomes ##, being of the ſame valve as 3 
before. But if the laſt Remain in finding the Common Meaſure be 1, then 
thoſe Numbers are incommenſurable, and are in their leaſt Terms already. 
If both the Terms have Cyphers to the right hand, cut them off, ſo 23 
becomes *. Even Numbers may be brought down by halving , or dividing 
them by ſome commonly known Meaſure, 


0. 3. The Valueof a Fradtion. 


He ESTIMATION or Y ALVUE of a Frattion is known thus : /4lue of 4 

If the Numerator be equal to the Denominator , then is the Fraftion *74#17 
equal to Unity, or one Whole. But if the Numerator be leſs,then the Fration 
isleſs than 1 ; if greater,greater : 7 is equal to 1, is lefs than 1,but £is 1 and +. 
If you defire to know the Value of a FraRtion in fome other Denomination 
than his own , as, What is the 5 Twelfths of a Crown ? Here 75£, which has 
12 for the Denominator, is to be changed into a Denominator that has 60, 
for {o many Pence are in a Crown. Multiply the Numerator in the new 
Denominator, and divide by the old Denominator, and you have the Value. 
So 60 into F is 300, which divided by 12 gives 25 , which fignifies that 
25 Pence is the 7+ of a Crown. And ſo the + of a Day will be found 18 
Hours. And fo of any other. 


0. 4. Readuition of Fraftions. 


Irſt to reduce two Fractions of divers Denominatziors to one and the ſame, Keduion of 
(having brought them firſt to their leaſt Terms) multiply the Deno- Fra.tons. 
minators together for a new Denominator , and multiply crols , the Deno- 
minator of one by the Numerator of the other , for new Numerators. 


Example, 
* and # reduced to the ſame Denomination becomes 5+ and +. 


21 20 

4 

b. 0” 
35 


And if there be more Fractions than two, to be reduced to one and the 
ſame Denomination , multiply all the Denominators for a new one, and 
each Numerator into all the Denominators but his own. 

Thus £,, *, +, and}, if reduced to one Denomination, becomes 7£* . 


2, 722, 732, andreduced by halving will be 22, 22, 44, 22, 


60 Yo 9go 9g6 
'S SS _—_DY 
ell + L 
120 
To reduce a Whole Number into an improper. Fraction of a Denoms 
nation given , multiply that Number by the Denominator given ,. and fet it 
over 


—_—_ 


Es 
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over it Fra&tion-wiſe , as to reduce 7 to a Denominator of 4, it will be ** 
and to reduce F into +, it will be **: An thus any Whole Number and 
Parts are to be handled; as 3 4 makes ©} : So likewiſe an improper Fraction, 
where the Numerator is equal or greater than the Denominator , is to be 
brought into Whole Numbers , by dividing the Numerator by the Deno- 
minator. Thus £5 will be 5, and *# will be 5 },, and £2 will be 3 2, 


d. 5. Fradtions of Fradtions, 


Frations of Hus far has concerned Fra&tions pure, that are only Parts of the Whole; ® 
Fradions, there are yet ſuch as are called Fractions of Frattions , or Particulars, i 
which are Parts of a Fraftion, as 4 of 4, or; of + of +; or, what is the *® 
+ of the 5 of a Shilling? Here the half of a Shilling, which is 6 d. is ſup- © 
poſed to be divided into 3, and to the 4 will be 2 4. 
To know thele Fractions from other, it is uſual to make a Comma after 
them; and toreduce them to one Denomination, ſo as they may be wrought 
with other Fra&tions, is to multiply all the Denominators together for a 
new Denominator, andall the Numerators together for a new Numerator. 
252 
Thus 73 5, 5 will make 54, abbreviated will be 3, by dividing all 


756 
by 252 the Common Meaſure. 


d. 6. CAddition and Subtraition of Fradtions, 


Addition and Daition and Subtrafttion of Frattions (after they be abbreviated and 
ay of reduced as is before ſhewed) conſifts in the adding and ſubtrating 
C 9s 


the Numerators to or from one another. And this falls out either to be 
FraGions with Frations, Whole Numbers with Fractions, or Mixt with 
Fraions , or Mixt with Mixt. 


Addition. Subtrattion. L 

[ 

2 L 3 8 L -o 4 : 

Frafitions, 51 + make n= + (cls by ; make Þ ? 
22 2+ make $3, Or 1. +5 leſsby :;: make 2£, | 


Home © and $ o be added is 23. = Out of 5 take } , reſts 44: 


Whole Num- 
bers and >7and 45 added would be 11 4. Subtrafted will be #44—*F=3. 
Mixt. « 


Mixt with 
AMixt. 


Unlike De-?2 . 
nomination. I* 3 


5 + added to4.3 makes 9 and Z. SubtraQed is 1 3. 


and 2 4 added makes 6 3. Subtrated is 1 #3. 
The 


. « * 
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$ 9 
The Work for Addition , 4, 2,+ For Subtr. 335 leſs by 2 5} make 1 +, 


IZ 
Go to add 6% to 104, and to 1445, I reduce the Fractions as before, 


then it will be 6+*, 1044, 1435, which will make, if added together, 


30 5+, Or 3254» Or 32773- | - 
So to ſubtract 4+ from 64, that is reduced 5 #3, lefs by 432, reſts 


L 23» 


be | om 


0. 7. Multiplication of Fraftions, 


Ake Mixt Numbers improper Frattions (firſt having brought them 2/ultiplication 
down by Abbreviation) and make Whole Numbers like Fraftions, 9 Frations, 


by placing an Unit under them. Then the Rule for A/ulriplication is, Multiply 
the Numerators together for a new Numerator, and the Denominators for a new 
Denomnator. 


+ by 7 make 7$ or 4. 24 by 3F, or * by 23, make +3 or 22, 
6 by 3 +, or £by *+, make £5, or=z, or 22. 


If the croſs Terms can be abbreviated , do it , as in this Example. 


* by & abbreviated croſs will be 3 by & makes 5. 


0. 8. Diviſin of Fraftions. 


ÞY; Diviſion the Rule is, Multiply alternately the Numerator of the Dividend Diviſion of 
by the Denominator of the Diviſor for a new Numerator , and the other *7410ns, 


Numerator and Denominator for a view Denominator. 
LY 2 / 24 4) 2 
7) 3 (rs 25) 3 ( 


If one Fraftion be divided by another, the Qyotignt ſhews the Propor- 
tion which one bears to another, by which you may know the greater. 
Thus, : ) 7 ( 13 , : 1s equa to -» but Z 15 greater than T7 : for > ) 2 ( 22, 
and + is lels than }, becauſe Z) 5 (8. 

Here note , That to multiply any of the Parts of Money , Weight, &c. 
by reducing all into the leaſt Terms will be erroneous, as 21. 195. 11d. 
multiplied by it ſelf, reduced to 2879 Farthings, will be 8633. r 5.82 4, 
becauſe the Denominator 960 is omitted , which ought in this caſe to be 
reſtored to it as a Fraftion, 


or *5) 3 (43 Or 32 
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SECTION Y. 
Of Decimal Arithmetick. 


Come now to that Part called DECIMAL ARITHMETICK , 
which is no other, but a more caſie kind of Frattions; and if all the 
Accompts of Money, Weight, Meaſure , cc. were divided and ſub- 
divided into Tens, then all the former Rules of Fraftions might be 


ſaved : As in ſome fort of Coin at Rome, conſiſting in Ducats , Julio's, and 


Baiocca's; a Ducat is the Integer , and is divided irito Ten Julio's, and each 
Julio into Ten Baiocca's; 10 that to expreſs 35 Ducats, 8 Julio's, and 7 
Baiocca's, you may write them thus, 35.87, which is 35 Ducats , 7 and 
->2 of a Ducat or 74 of a Julio. Therefore in every Decimal Fraftion a 
Point or other Mark muſt follow Unity. Then, as in Integers Figures of 
the ſame kind increaſe in a Decimal Proportion towards the left hand, ſo 


here it is Ten times lefs towards the right. 


0. It 


Daition and Subtrattion in Decimals is the ſame with Whole Numbers : 

Regarding andabſolutely requiring , that Units be ſet under Units , 

and the reſpeRive Figures under the ſame eſtimation with thoſe above them ; 

for Cyphers before Integers or after Decimals ſignifie nothing , but after 
Integers and before Decimals retain their Value. 


Addition and Subtrattion in Decimals, 


Addition. Subtratti 0. 
2. 
35-5 37.82 — 18 
342.61 572.119 , 
2376-723 327.9 31.62 
111.15 15.826 NG 
8.72 189.1 
865.98 .66 7 57 
2605-903 953.005 19-37 22.578 
| 39-35 124.522 


0. 2. 


Hether the Number be a Whole Number , Decimal, or Mixt 


CM altiplication in Decimals. 


V with Mixt, or otherwiſe , the Multiplication is performed as in 
Whole Numbers; only that after the Produdt is Gund , to know how many 
of them are Whole, and how many are Decimals, you muſt ſeparate the 
one from the other by a Point, telling how many Places of Decimals there 
_ and Multiplier , for ſo many there muſt be in the 

roOQucTt, 


©.005 
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0.005 0.15 12.301 0.0057 
0.03 3-21 ,.CO21 0.0008 
0.00015 0.4815 0.0258321 .00000456 


0. 3. Diviſion in Decimals, 


Tviſion in Decimals will give the fame Rule as before, if you conceive 
D the Dividend to be the Produft, and the Diviſor and _ to be 
Multiplicand and Multiplier , for then it will follow from the former , That 
there muſt be as many Places of Decimals in the Diviſor and Quotient as 
there are in the Dividend, and that being certain how many there are in 
the Dividend, and how many in the Diviſor , you muſt take ſo many Places 
of Decimals in the Quotient, as with thoſe Places in the Diviſor (which 
are known) will make up the Number in the Dividend. So that if there 
be five Places of Decimals in the Dividend, and three in the Divitor, there 
will be two in the Quotient. 


Diviſor. Dividend. Quotient. 
28.64 ) 774-43692 ( 27.040 
23864 ) 774-43692 ( .27040 


If there be Places of Decimals in the Diviſor , and none in the Dividend, 
add . many Cyphers to the Dividend , making them Decimals, and work 
as before. 


5-71 ) 1713.00 ( 30 72 ) 3316.00 ( 53 


And if all the Places in the Diviſor and Quotient will not amount to the 
Quantity of Places in the Dividend , -then place as many Cyphers before the 
fignificant Figures of the Quotient, as will make up the Number. 


72 ) 2.816 ( .053 72 ) 0.3816 ( .o053 


Laſtly , If after Diviſion of any Number, there remain after all, ſome 
part , add a Cypher or Cyphers to the Dividend , and that part of the Quo- 
tient ariſing from theſe Cyphers will he Decimals. 

Alto if any thing remain after the Square Root, add two Cyphers; after 
the Cube Root, three; and the Quotient will give the Decimal Fra&ion. 


þ. 4+ Readuttion of Fractions into Decimals, and contrarily, viz. 


N Ordinary Fra&tion will be reduced into a Decimal of onePlace, by 
multiplying the Numerator-by 10; of two Places, by 1c0; of three, 

by 1000, Cc, and dividing the Produt by the Denominator. So 2 will 
E be 


Diviken in D:+ 
CIMRLIS. 


Redutbior 0! 
Fractions 1” 
Decimals. 


- 


— 
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be 722, or .75, by multiplying 3 by 100, which is 300, and dividing 
300 by 4. S033, or 195. will be found .g5 

Frattions of Fradtions maft be reduced into one Ordinary Fra&tion, and 
then put into Decimals. So 2/1. 19 5. 1144. will be found in Decimals 
2.9993 5 and multiplied (as before was ſhewed in Fractions) by it ſelf, 
will produce 8.9956, which is 8 1. 195. 114. 3Ff. 

The Decimals for Shillings may be found By m_ the half of the Num- 
ber of Shillings, as of 16s. is.8; of 105. .5; of 25..1; of 155. o5, 
of 95. .45; of 15. .o5 

But it being tedious to convert the Ordinary Frations this way ,, it is beſt 
to haye Tables prepared and made ready for Uſe, of the-moſt notable known 
Parts of Money., Weights , and Meaſures, as follow in the next Page. 

The making of theſe Tables, or any other the like, is done by making 
the Integer 1, and adding Cyphers to it, and then taking Halves, Quar- 
ters, and Parts, *till you-come to the leaſt Denomination , whereby the 
whole Table may be compleated. As 1 /. I make 1,0000; then is the + or 
10 5. 5; 'the 4 or 5. .255 and the 4 of that, or 15. .o5: So having 1-5. 
25. will be .13 35. .153 45.25 and fo the Table of Shillings is made : 
And becauſe 12 4. is equal to og , 64. will be ,025; 34. .0125; and 1d. 
00417; which will make the Table of Pence. And after this manner all 
the rg&arc made. 

e Uſes of theſe-Decimal Tables, Firſt, are to turn any Number of 
Shillings, Pence, or Farthings, into Decimals: As 34. 15 5s. 63d; would 
be in Decimals 3,7771 


15 Shillings 


= +75 

6 Pence = .o25 
" 2Farthings = .0021 
7771 


Leek 15 5. againſt which is .75 , then 64. .o25 , then 2 f. is.0021, which 
added is .7771 

So for Averdupors Little Weight, 6 Pound, 12 + Ounces, will be 6.78125 : 
50 3 Months and 6 Days will be .2664, &c. 

The ſecond Ufe is to turn any Number of Decimals into the known Parts. 
of what they repreſent , whether Money , &c. | 

Example, 3.7771 fignifies 31. 15s. 64d. By firſt ſeeking the greateſt 
Number next to.77, which is ,75,, for 15 5. then taking that out of 7771, 
leaves .0271, whichamongſtPence is 64. and leaves .o02 1 , which amongſt 
Farthings is 2 f. 

Soin Averdypois Small Weight, 32.5736 would be 32 Pound, g Ounces, 
and 4 Drams, thus : The next leſs to.5786 is . 5625 for 9g Ounces, and there 
remains .0261 , which will be found 4 Drams. 
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rithm, 


Indiges. 


SECTION VI. 


Of Logarithms , which are Numbers, that differ Arithmeti- 
cally , as the Numbers anſwering them differ Geometrically, 
and ſerve to eaſe Multiplication , Diviſion , and Extrafting 
the Roots , with many other ſes. 


d. 1. To find a Logarithm, 


N the-firſt Page of the Table of Logarithms, Printed in the Second 
Part , the Logarithms anſwering to all Numbers under 100 are eaſily 
found, viz. the Logarithm of 38 is 1,579783 , of 72 is 1,857332 , 
&c. If the Number conſiſt of three Places, that is, a Number under 

1000, look for the Number in the Table under N, and the Logarithmn is 
found againſt it in the Column under o ; fo the Logarithm of 349 is 542825, 
of 893 is 9503851. If the Number be of four Places, and under 10000, 
ſeek the three firſt Figures under N as aforeſaid , and the laſt Figure on the 
rop, under which in that Column , lineally againſt the firſt three Figures, 
vou have the Logarithm; as for Example, the Logarithm of 2583 is 
554247 3 finding 358 under N, againſt it .in the Column under 3 is the 
Logarithm abovelaid : So the Logarithm of 4.268 is 630224, of 9546 is 
979821. But if the Number:be above 100c0, and under 100000, you 
will find it by the Differexce, and the Table of Parts Proportional, Printed 
at the.End of the Tables of Logarithms: Thus, if the Logarithm of 35786 
be required , firſt ſeek the Logarithm of 3578, which will be 553649 , and 
the Common Difference. under D. 121; with this Difference enter the 
Table of Parts Proportional, and find 121 in the firſt Column under D. and 
then lineally againſt that Number , and under 6, the laſt Figure of the laft 
Place of the Number 35786, found at the Head of the ſeventh Column , 
you will find 72, which added to the Logarithm of 3578, viz. 553649 , 
makes 553721 , the Logarithm of 35786. 


d. 2. Of the Tudicer 


Ut before I proceed to find Numbers anſwering to Logarithms , I will 

) ſhew what is meant by the firſt Figure prefixed or to be prefixed to a 
Logarithin ; for in the firſt 100 Logarithms there is a Place more than in 
the reſt , which is by Mr: B##ggs called the Charadteriftick , by me the Index, 
for it ſhezvs of what nature, or how far from Unity the fit Figure of any 
Number ſtands. The Index of Unity iso, of- Tens is 1, of Hundreds is 2, 


of Thoufands is 2 , &c, as in the following Example , the Index of 7 is ©, 
of 
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of 3 is2, of 5is4, of 7 is5 and according to this Rule, an Index muſt 
be placed to all the Logarithms in the Table. 


UM 


Indices F# 210 


Sono 


Numbers 754327 


But if you deal with Fractions turn them into Decimals, and then for the To find the It 
Indices , — as their Places ſtand from Unity , take their Comple- 4x to 4 Log4- 
ments to 10; as if it ſtand next Unity take 5, if two Places from it take 3, '**" 
if three 5, cc. ſetting a Tittle over the heads of them , ſo thoſe Indices 


will ſtand quite contrary , as you will ſee by Examples, 
10.9856 
21.5782 
Whence the Index of the Logarithm of 0.037 will be &. Thus the Lo- 


Sarithin of 5784 in the Table will be found to be 962228, and the Index 
of the firſt Figure 5 being 3 as before , the Logarithm will be 3,762228. 


5794 3,762228 
578.4 2,762228 
57.84 1,762228 
57 84 94762225 
005734 5, 762228 


In theſe five Examples, the Logarithm is the fame , but the Index alters 
according to the Diſtance of the firſt ſignificant Figure from Unity; as in 
the ſecond Example, the Index of 5 is 2, but in the fourth Example , the 
Index of 5 is 5 witha Tittle, and of the laſt is 5, becaule the third from 
Unity is a Decimal, 


d: 3: To find the Number to a Lozarithm. 


O find the Number an{wering to a Logarithm given, omitting the Index, To find tbe 
ſeek in the Table for the Logarithm equal or next lefs to the Loga- Number 1 4 

rithm given, the Number in the Column under N. with that on the top over ©" 
the Logarithm, is the Number defired , which muſt be ordered according 
to the Index. Example. 1 he Logarithm 3,544821; omitting the Index 
3, I find 544821 to anſwer 2506, which the Index 3 ſhews to be all Inte- 
gers; but if the Index had been 1, then the Number would have been 
35-06, that is, 35 whole and .os6 hundred Parts; andif 5, then.3z506, 
all Decimals; if *, then .03506, &c. 

But if the Logarithm be ner exaRtly to be found, and five Places be re- 
quired, find the Number to four Places as before , noting the Common 


Difference under D, then take the Difference betwixt the Logarithm given, 
2nd: 


Of Arithmetick. Guts P. L 


Addition tn Lt- 


garithms, 


Subtration in 
Logarithms, 


and the Logarithm found ig the Table lefs than it z feck the Common Diffe. 
rence in the Table of Proportional Parts under D. and in that Line find 
out the Difference of the Logarithms, and at the top juſt above it you 
have the fifth Figure. Example of the Logarithm 2,543612, the Loga- 
rithm next leſs is 543571, anſwering to 3496; the Common Difference 
is 124, the Difference of the Logarithms is 41, which in the Table of 
Proportional Parts againſt 124. gives 3 {0 that the abfolute Number is 
34963, and becauſe the Index is 2, the Number will be 349 whole and 34+ 
Parts, or 349-63 


d. 4. Addition of two or more Logarithms. 


Irſt, If the Indices be both (or all) Integers or of whole Parts, add 
them as uſually. But, Secondly, If the Indices be unlike, that is, 
ſome of Integers, ſome of Parts, and if the Sum of the Indices be 10, or 
above, caſt away 10, the Remain is the Index of Integers; if under 10, 
Decimal Parts. Laſtly, If the Indices be both of Decimal Parts , and when 
added be under 10, add r0to then; if juſt 10, then Unity; if above 10, 
caſt 10 away; the Index thus getten is always Decimal Parts. 


Examples, 
2,057821 23237242 94397941 94875061 
5,583210 9,8 75062 9,875062 8,698972 
= 8,698971 = 
g,641031 _— 94273003 8,574033 
BETS ache ©0,811275 


oP. 5. 


TF the Indices be of Integers , then as uſually. If the Indices be either or 

both of Decimals, obſerye whether the Index of the higher be a ſmaller 
Figure than the lower, if it be add 10 to it ; and if the higher be of greater 
value than the lower, (that is, a bigger Index by Place) then the Re- 
mainder will be Integers; if not, Decimal Parts. 


Subtrattion in Logarithms, 


Examples. 
2,033421 9,875062 9,875062 1,235781 
9,87 5062 2,033421 8,574031 33572141 
2,153359 5,841641 1,301031 7,663640 


The Logarithm of a FraQtion is found , by ſubtrating the Logarithm of 
the Denominator from the Logarithm of the Numerator; as 4 ; the Log? 
rithm of 4 is 0,602060 , Out of the Logarithm of 3, 0,477 121, leaves the 
Difference 9,875061 , the Logarithm of .75 The 


HY 
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The moſt of the admirable Uſes of the Logarithms are comprehended 
in the following Rules. PN 


0. 6. Multiplication by Logarithms, 
T7” multiply one Number by. another, is nothing but to add their Lo- acultiplication 


garithms, the Sum is the Logarithm of the Produtt. by Logarithms. 
Multiplicand 32 1505150 5-12 0,709265 
Mulriplier 52 1716003 1.55 0,190332 
Produt? 1664 39221153 7-936 0,899497 


0. 7. Diviſion by Logarithms, 
O divide one Number by another, is to ſubtra@ the Logarithm of the tits by Ls 


Diviſor from the Logarithm of the Dividend. g 
Dividend 7236 3,862489 4512 94654369 
Diviſer 32 1,50FlF5O 0315 8,498311 
Quotient 227.8 2,357359. 14-32 1,156058 


d. 8. Extrattion of the Square and Cube Roots. 


2 O ſquare a Number is to multiply its Logarithmby 2, to cube it by 3, Exiradtion of 
to {quare-ſ{quare it by 4., &c. To Extra& the Square Root is to halve #* 5q#are and 
the Logarithm, or divide it by 2. To Extra@ the Cube Root is to divide Cube Roots. 
the Logaritha by 3 , the Square-{quare by 4. 


Examples. 


Number 55832 Logarithm 4,87985 2 
Square Root 275.37 2) 24439926 for the Square Root. 


Number 15832 Logarithm 4,879852 
Cube Root 42.327 3) 1,626614 for the Cube Root. 


Thus far all the ſeveral and Prime Parts of Ar:ithmerick have been handled, 
hereaſter the Comparative Part ſhall be ſhewed , which uſeth all the former 
Rules, and no other, and will by Pra&tice eafily be attained. 

Toend this Sefton, I ſhall inſert the CharaRers of ſome Letters uſed by 
the Romans, and by People under their Subjection, and continued often in 
theſe days, and are theſe; I for1, V for5, Xfor 10, L for 50, C for 
100, Dfor 500, and M for 1co0; and ſometimes thus [> 500, cl 1000, 
and note, that I before V or X, and X before L or C, takes away one or ten, as 
IXNg,:IV 4, XL 40, XC go, &c. SECT, 


— 
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SECTION VII, 
Of the Comparative Part of Arithmetick. 


& 2. The Golden Rule or Rule of Three, 


The Golden He Golden Rule , Rule of Three , or of Proportion, is that by 
. or Rule which moſt of the Queſtions of ule in all manner of Traffick, or 
of Three. Buſineſs of this Life, are anfyered. 1 divide this Rule into 


four Parts : 1. Dirett, 2. Indireft or Backward, 3. Double Rule 
Direft, 4. Double Rule Indirett. 


The Single Rule of Three Dirett. 


Golden Rule | 2 _ The Single Rule Dirett finds a fourth Number, in ſuch Proportion 
Dire#®. " tothe third, as the ſecondis to the firſt; or, As the firſt is to the ſecond, 
{o is the third to the fourth, Let the Terms ſtand thus 


I ” 2 >. 3 . 4 


And note, That the firſt and third Terms, and the ſecond and fourth , 
are of the ſame Denominations; as if the firſt be of Moneys, Weights, 
Meaſures, cc. ſo ſhall thethird; and ſoas the ſecond, the fourth. 

This Rule requires (and is to be known thus) that if the ſecond Term 
be greater or leſs than the firſt , the fourth Term ſhall be likewiſe greater 
or leſſer than the third : Or in the Queſtion, if more require more , or 
leſs leſs, then uſe this Rule -Dire&, and multiply the ſecond and third 
Terms together, and divide the Produ& by the firſt Term, and it gives 
the fourth Term or Anſwer. Example. If 4 Yards coſt 8s. what will 8 
Yards coſt ? Anſwer 16 5. 


p— 


6 58::;3Þ. 16 


This Rule bids you multiply 8 by 8 , which makes-64., and divide by 4, 
and it gives 16 the Term required. Let that Term therefore of the three, 
which makes the Queſtion , whether it be of Value or Price, be ſet in the 
third Place , and that which is of the like Name or Denomination ſet in the 

firſt Place, and the Number remaining ſet in the ſecond, of which nature 
the Number ſought muſt ever be. As for Example, if the Queſtion be thus 

put , What will g Yards coſt, if 2 Yards be bought for 5s? Antwer 225. 6 d. 


—_ 


3.439 5 221 


Again, ff 12 Yards of Damack will line 16 Yards of Velvet , how much 
Damak will line 24 Tards of Velvet ? Anſwer 18, Tobe placed thus; 


16 
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The Rule requiring the multiplication of the ſecond and third Terms. 
212. 12 by 24 makes 288 , which divided by 16, gives the Anſwer 18. 

Therefore if an Unit or 1, as 1 Yard, 1 Pound, be in the firſt Term, 
then the Rule is wrought by Multiplication only. Example; If 1 Yard 
goſÞ 16 ſhillings, what will 32 Yards coſt? Anſwer (by multiplying 432 b» 
16) 512 ſhillings, or 25/. 125. by dividing by 20. 


Rules of Prattice. 


Ence come thoſe Rules called Rnles of Praitice , which ſhew the truc F#u!*s of 7: 
Price or Value of any Parcel of Goods, fold by the Pound , Ell, 4* 
Yard, Dozen, Groſs, or any other Thing, whereof the firſt Term is one. 


Thefirſt and plain ordinary way is by Reduton, or bringing the Price of 3; R:4«7io- 
the Pound, Yard, El], cc. into the loweſt Denomination of uſual Moneys, 
as hath been taught in Reduction. Example; Ar 15s. 2d. the Pound, what 
comes 152 Pounds to? Antwer 81. 175.4d. That bring all into Pence, and 
fay, q ſoquifies the 
3. 1& 37 152 4 q fourth Tery: 
ſought, 
152 by 14 gives 2128 Pence, which reduced by dividing by 12 gives 
177 5.4 d. that is $1. 17 5. 44. by halving of 17. 
Example 2. If 1 Pound coſt 35. 6d. what ſhall the great Hundred and 5 
Pound coſt ? Firft reduce the 2 5. 64. into Six-pences, that is 7 Six-pences , 
and becauſe the great Hundred is 112 $6. tfe Pounds will be 117. Ther. 
the Queſtion will ſtand thus : 


1 . 7 :: 117 . Anſwer$19 
117 by 7 is 819 Six-pences, which is 409 £5.64. , that is 20/.9 5. 64. 


But if the Price fall out to be the Aliquor or Even Parts of a Pound, or 3y Aliqnt 

of a Shilling , then the Work may be ſhortened much; as for Example : Parts. 
The Even Parts of a Shilling arc theſe, 64. the half, 4 4. the third part, 
3 4. the fourth part, 2 4. the ſixthpart, 1 4.06. the cighth part, and 1 d. 
the twelfth part : T herefore if any Queſtion , wherein 1 is in the firſt place, 
be propoſed, and if any of theſe Parts be in the ſecond, you may find the 
fourth Term by taking the Patt of the third, as is here required. 

At 6d. the Yard, what comes 352 Tards to? Anſwer 176 5. by taking the 
half of 352, which is 1765. or 8/. 16 -. 

At 3d. the Tard, or Pow, or Owice , what comes 74 to? -Antwer 18 : 

6 d. by dividing 74 by 4, as bctore , which is 18 s. 6 d. 
But if the Queſtion tall not right upon = of theie Aliquot Parts , ther: 


vt 


4 


Of Arithmetick. Car. I. 


you mnſt work oftner, as, At 10d. the Pound, what will 133 Pound give ? 
Anſwer 5 /. 105. 10d. by dividing 133 by 2 for 6 4. which will be 66 5. 64. 
and then by 3 for 4.4. which makes 44 5. 4.4. in all 1105s. 104. or 5l. 105. 104. 
So for 84. take 4.4. twice; for g d. take 3 4. thrice; for 114. take 64. 39. 
and 2 4d, | 

The Aliquot Parts of a Pound are, 105. the half, 5 s. the fourth part, 
4 5. the fifth part, 25. the tenth part, and 1 s. thetwentieth part: So6 5. 8 d. 
is the third part, and 3 s. 44. the ſixth part, Then to anſwer fuch Que- 
ſtions as fall upon theſe Even Parts , divide by thele Even Parts, the Anſwer 
is Pounds, and the Remain ſhall be ſo many of thoſe Parts as that part 
requires. Examples. 

If 1 Peund coſt 105. what will 1351. coſt? Anſwer 67. 10s. Take the 
half of 135, which is 67 /. and 1 remains, which is 105. 

1 At 4.5. theVard, what comes 89 Yardsto? Anſwer 171. 16s, Idivide 8g 
by Fs. which gives 17/. and 4 remains, which is 16 5. 

But if it chance that the Queſtion fall not upon thoſe Parts,but upon others, 
as8s, take 4.5. twice , if upon 14.5. take 10s. and 4 s. Example. At gs. 
the Groſs , what comes 36 Groſs to? I take 55. and 45. which is the fourth 
and fifth parts, and take thoſe parts of 36 , viz. the fourth part is g {. and 
the fifth part is 7 [. 4.5. inall 161. 45. 


Even Parts o Uneven|| Divided into Even Parts 
a Pound, d Fart of al. even Parts. TIOk of an Hun- 
—T — dred-weight. 
10 OO 4 19 wi 232443 4343 z | 
, 6 O83 3 13 bo- 4 & 2 5 5 28 4 
5 Go 4 17 ww 2 0 2 *'4 10 16 IT | 
4 O09 5 16 IO 4 2 L270 I4 8 
3 Oy 6 i5 0-4 © -& 8 I4 | 
2 ©O6 2s || ww & 4 7 | 116 
2 ©0 10 13 $6 4 2 s 044 4 | 28 
1 08 12 12 IO 2 2 10 2 | 56 
1 0O3 I6 IN TS SD Ss vY | 8 © SUS 
Sx... 3 5 ff *® | Ab WE. 9 OK. 
© 10 24. 8 4 4 "x Frattions of 
© 08 30 7 Sg 3 4 10 an Hundred. 
Wiz... 40 6 4 2 5 10 werght 
Even Parts off |__ 3 S 3 IO 20 98 | 7.8 
a Shilling. | + Of as.|| 4 96 | 6.7 
E d, : 114, = 2 4 6 || 8%4| 34 
4 3 | 10 6 4 2 3 80 | 5-7 
3 4 9 3 © 21 4.4 4 LEES 
2 6 8 4 4 þ 3 64 | 4-7 
I 12 7 3 F” 48 | 3.2 
1 ob. 8 5 5 & 6 i 32 | 237 
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But becauſe all this may the better be made plain and eafie, I have added 
yet a more compleat Diviſion of the Even Parts of a Pound, and the Uneven; 
the like of Pence, and the Even Parts of an Hundred Weight, and the 
Fractions of it. The Even Parts of Pounds and Shillings were before de- 
clared , the Uneven Parts are thus explained; as, for 11 s. the Table bids 
take 5 5. 45-25. which are the fourth, fifth, and tenth parts; for 11 d. take 
64. 3 d. and 24. which are the half, fourth, and ſixth part. 

The Uſes are gathered eaſily from what hath been before taught ; ſo that 
if this Queſtion was propoſed , What comes 3 Peeces of Broad Cloth to, at 
il. 125. 8d, theTard, every Peece being 27 Yards long ? Firſt find the Yards, 
that is 3 times 27, which is 81 , then multiply 81 by the Pounds, which 
here being but 1 makes 81; then for 125. take the tenth part and half ot 
$1, which is 48. 125.; then for 84. take the third part twice , which i- 


54 5. inall 1320. 65. 
Examples in Prattice for Navigation 


1. About the Building of a Veſſel, Ar 111. 15s. the Tim, what will x 
Ship of 342 Tuncoſt ? Firſt multiply 342 by 11 , and it makes 3762 /. then 
for 15 5. take the fourth part three times, which comes to 256 7. 10-. in all 
4018 L. 105. 

2. About the Parts, What will the Sixteenth Part of a Ship that coſt 24321. 
$s. come to? Turn the Pounds into Shillings , which are 68648 s. , which 
divided by 16 gives 4290 4 s. that is 214 4. 105. 6 4. 

3- About the Freight, What comes 342 Tun to, at 3 |. 10s. the Tan? 
Multiply 342 by 3 , and it gives 1026/. take half of 342 for 10 5. and it 
gives 171 L. inall 1197 l. 

4. About Wages, At23s. 4d. per Month for a Seaman , what is due after 
2 Years and 3 Months? The Months are 27 therefore the whole Pounds arc 
27, and for the 3 5. 4d. the ſixth part of 27, whichis 4. 105. in all 31 /. 
IO 5. 

5. For Averidge, or Loſs by inevitable Accident , The Loſs comes to 94.31. 
the Value of the Goods aboard the Ship 3s 18000 |. what ſhall that Perſon pay 
that had Goods aboard worth 32.461? 


1$000 . 943 :: 3246 . Anſwer 170. 15. 1d. 


By multiplying the ſecond and third , and dividing the Produtt by 1 8000, 
you have 170.0544 , which by the Decimal Table comes to 170 /. 1 5. 1 4. 


I will give one Queſtion more in the Rule Direct, and work it at large 
four ſeveral ways, wiz. 1. By the ordinary way of Reduion: 2. By Fr 
Gions : 3. By Decimal Arithmetick; And 4. By Logarithms. Which being 
rightly known; I will not further work any Queſtion at large , becauſe | 
deſire to be ſhort. Let this Queſtion theretore be underſtood, | 


F » Wiz 
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By Frations, 


#y Decimals. 


By ReduTzon, 


What ſhall * of a Tard of Velvet coſt, when the Peece of 21 5 Yards coff 24 1, 
6s. 8d? 


Firſt, By Reduttion. - The Rule ſtands thus : 
21+, 24l.065.08d. :: 2.9 


Becauſe the firſt and third Terms muſt be of one Name, I bring 21 £ Yards 
into Quarters , and they will be 86 Quarters; then I bring 24.1. 6 5. 8 4. 
into Pence, by multiplying by 2o and 12, as was taught before , which 
makes 5840 Pence and the Rule ftands thus : 


86 . 5840 :: 3 . Anſwer 203d. 3 f. 
3 


86 ) 17520 ( 203 $: 


172 


— 


62 


For to find the Farthings, I multiply 62 by 4, and it makes 248, which 
divided by 86 gives 3. Now 203 d. being divided by 12 gives 165.114, So 
the Anſwer is 16 5. 11 4.and2 or 3 f. 


Secondly , By Frattions, The Rule will ſtand thus: 
TL} OS OE, 


I multiply 24 +, or 2+, by 3, and it will give *:, becauſe the Byas + 
may be put out of them both. Then 4 )*=( or **)*3(3;. Now 1 
{eek how many Shillings, Pence, and Farthings, are in #7, that is, I 
multiply 73 by 20, and it makes 1460, which divided by 86 gives 16 5. 
and there remains $#. I multiply 84 by 12, and it gives 1008, which di- 
vided by 86 gives 114. and there reſts $} z which multiplied by 4, and di- 
vided by 86 , gives 3 f. inall 16 5. 11 4d. for three Quarters of Velvet. 


Thirdly , By Decimals. By the Table I put the Queſtion into Decimal 
Fraftions , and the Rule will ſtand thus : 


21-F - 24-3333 :' 775 . 9 


I multiply the two middle Terms together , which gives 18.249999, this 
I divide by the firſt Term 21.5 , and it gives jn the Quotient .8488 , which 
in the Decimal Table gives 16 5. 11 ; d. 


Fourthly, 


—_K. 


% 


- 


- 
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* Fourthly » By Logarithms. Set the firſt, ſecond , and third Terms, in zy Logaritbms, 


Decimals, as in the follewing Example, and find their refpeRive Logarithms, 


21.5 1,3324383 
24-3333 1,386195 
75 94375061 
1,261256 


8488 5,928818 


[ add the Logarithms of the ſecond and third together , which makes the 
Logarithm 1,26 1256 , from which I take the firſt Logarithm 1,332438, and 
there reſts the Logarithm $,9238818 , which being ſought in the Canon gives 
the Number 8488, and becauſe of the Index 5 they are all Decimals , and 
being ſought for in the Table , as before, gives 16s. 11+ d. 

Note, That in this Rule, it you multiply the ſecond and third Terms 
together , the Product ſhall be equal to the ProduR of the firſt Term mul- 
tiplied by the fourth , which may very well prove it, if required. 


The Backward or Indirett Rule of Three. 


Econdly , The Backward or Indireit Rule of Three , which is known by 
being contrary to the Dirett; for whereas the former required, that 
more ſhall have more, and leſs, leſs; as, if 4 Yards coſt 2s. 8 Yards will 
coſt more than 2 5. becauſe it is double to 4 Yards, and to muſt the Anfſiver 
be double to 2. viz. 45. But in this Rule more will require leſs, and lefs 
more ; as, if 4 Horſes in 6 Days cat 10 Buſhels of Oats, 8 Horles will 
eat 10 Buſhels in a fewer quantity of Days, viz.in 3. Here 10 Buſhels 
being common is omitted , and the Queſtion will tand thus : 


6 6 WH 9 


And the Rule bids you multiply the firſt and ſecond Terms for a Divi- 
dend , which divide by the third, and the Quotient gives the Anſwer or 
fourth Term; as in the laſt Queſtion, multiply 4 by 6, and it gives 24 , 
which divided by 8 gives 3. 


Example 1. Jf 20 Proneers can finiſh a Work in 2 Months and 10 Days , 
how many Pioneers will fintjh that Work, in 20 Days? Anſwer 66 Days. 


Example 2. If for the Matitins of a Room there needs 100 Tards of a Tara 
broad , how many Tard; will be needful of 4 broad ? In Decimals thus : 


i . 100 3: ef . S928. 


Having put 4 into .75 divide 100 by it, and the Quotient will be the 
Anſwer, viz. 133.33 0r 133 *. 


Example 


Back ward or 
Iadiret Rule. 


FEET. 
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Double 6G 0147: 


Fuls. 


Rule I, 


Rule 11, 


Example 3. If a 20d. Loaf of Bread weighed 6 ib. 3 5. when a Bowl of 
Rye coſt 65. 6 d. what is a Bowl of Rye worth when' a 2d. Loaf of Bread 
weighs 216. 43? Anfſiver 175. 1034. 


The Double Rule of Three. 


E and Laſtly, The Double Rule , both Dire# and Indirett, or 
Forward and Backward, I compriſe into one Rule, with two Ope- 
rations only , which is uſually wrought by two Poſitions of the Golden Rwle. 

Obſerve, That the given Terms are always five , whereof three are con- 
ditional and antecedent , or ſuppoſitious, the other two demand the Que- 
ſtion, and are Conſequents, matching or anſwering ſome of the former 
Antecedents; in ſo much, that with the Anſwer there will be as many 
Conſequents as Antecedents , which muſt match once another in the ſame 
Denomination exactly. 

Now for the right placing of the Queſtion and Terms , firſt, the three 
Terms of the conditional Part are duely to be regarded : Let that which is 
the Principal Cauſe of Loſs or Gain, Increaſe or Decreaſe, Aion or 
Paſſion , be put in thefirſt Place; that which betokeneth the Space of Time, 
Diſtance of Place, &c. be put in the ſecond Place; and the remaining part 
in the third, The conditional Part thus tated , the other two Terms 
wherein the Demand lyes , muſt be placed ſo under the former Terms, that 
they may correſpond one with another. 

Then, JF the Blank,, or Place ſought , fall under the third Term, multiply 
the three laſt Terms for a Dividend, and the two firſt for a Diviſor , and the 
Owotient gives the ſixth Term deſired. 

But, If the Blank fall under the firſt or ſecond Terms , multiply the firſt , 
ſecond , and fifth Terms for a Dividend , and the third and fourth for a Diviſor ; 
the Quotient gives the Anſwer. Examples will make all plain. 


Example 1. Jf 12 Rods of Ditehing be done by 2 Men in 6 Days , how 
many Rods ſhall be wrought by $ Men in 24. Days ? Antwer 194. 


Men, Days. Rods. 

2 6 12 

3 24 

Here Men, the Cauſe, is1n the firſt Place, Days in the ſecond , Rods in 
the third; the Match-Terms, 8 and 24, being placed as in the Example ; 
the Blank is under third ; wherefore 12 in $ in 24 makes 2304 for the 


Dividend, and 2 in 6 makes 12 for the Diviſorz the Quotient gives 192 
Rods of Ditching to be done by 8 Men. 


12 ) 2304 ( 192 


Example 2. If 2 Aden work 12 Rod in 6 Days, how many Alen will work 
192 Rods in 24 Days ? Sct 


— 
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* Set the Rule as before is taught , and the Blank will fall under the firſt 
Term, which by the ſecond way will give 8 Men. 


Men, Days. Rods. 
2 6 12 
26 - wa 


Here I multiply the firſt, ſecond, and laft for the Dividend, viz. 2 in 6 
in 192 makes 2304, and the third and fourth for the Diviſor, viz. 12 in 


24 makes 288. 
288 ) 2304 ( $ 


Simple Intereſt. 


Queſtions of Simple Intereſt belong to this Rule , of which take this Simple huerep. 
Example: If 1001. in 12 Monthsgive 61. what ſhall 401, in 6 Months give ? 


I Months. L 
100 12 6 
40 6 


6 in 40inG is 1440 for the Dividend, and 100 in 12 is 1200 for the 
Diviſor. 
12CO ) 1440 ( 1:2, thatis, 14.45. 


If there be the ſame Suppoſition, and it be required to know the Principal 
that yielded 1 [, 45. in 6 Months, the Anſwer will be 401. by the ſecond way. 


109 12 6 
6 il, 45. 


Theſe Rules will work beſt by Decimals , where the Year is the Integer , 
Months and Days are Decimals. 


0. 2. Fellewſhip or Partnerſhip. 


He Rule of Fellowſhip or Partnerſhip is of very great uſe to Ballance Fellowſhip cy 
T Accompts , and for Accompts amongſt Merchants and Owners of 7«11ne/ip. 
Ships; for when any number of Perfons put together a general Stock, ſo 
that it be required to give to every one his proportional Share of the Loſs or 
Gain, the Golden Rule ſeveral ways repeated will fully anſwer ſuch Que- 
ſions. For, As the whole Stock, (or general Antecedent) is to the Total 
thereby gain'd or loſt; (which is the general Conſequent : ) So each Man's 
particular Share , ts to his proper Share of Leſs or Gain. Wherefore , let 
the ſeveral Moneys of every Partner be gathered into one Sum, which make 
the firſt Term, the common Gain or Loſs the ſecond , every Man's _ 
ticular 


FS; 
. 


—— 


of Arithmetick. Cray. 1. 


ticular Share the third , working the Golden Rule fo many ſeveral times as 


there are Partners, | 
There be two Parts of this Rule , without Time , and with Time. 


Fellowſhip without T ime. 


' Fellowſhip A, B, aud C fraight a Ship with Wine , viz. A lays out 13421. B11781. 
without Time, C 6301. the whole 212 Tun of Wine i ſold at 321. a Tun; what ſhall each 
Man receive ? Firſt, I find out the Price received, by multiplying 212 by 32, 
which makes 6784 ; then I add up the ſeveral Stocks, 13421. 11781. and 

630, which make 3150/7. and the work will ſtand thus: 


C 1342 . Anſwer 2890.199 — 
3150 . 6784 :: 41178 . Anſwer 2537.001-| 
630 . Anwer 1356.800 


Proof 3 150 j 6784 


If ove dyc indebted to eight ſeveral Perſons , viz. to A 1001, to B 861, 
to C751. to D 60/. to E54/. to F 32/. toG241. to H1g/. and all his 
Goods will but amount to 150/. the Creditors dividing according to Pro- 
portion, their Shares will be in Decimals, A 33.5323, B 28.9238, 
C 25.2242, D20.1802, E 18.1514, F 10.7623, G 8.0517, and H5.4448z 

"M] which make up 150/. their whole Debt being 446 /. which is the Proof 
of this Rule. 

A bath Half a Ship, Ba __ » C One Sixteenth , and D Three Six- 
teenths, the Maſter of the Ship brings an Account , and clears 1201. how much 
muſt each Perſon have ? Accompt the Ship 16 , and the Gain 120/. 


38 . Anſwer $0 
. Anſwer 30 
. Anſwer 7.5 
. Anſwer 22.5 
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Fellowſhip with Time. 


Fellowſhip with A Ships Company , viz. Officers , Midſhip-Men, and Sailors take a Prize of 
Tim, 3001. which is tobe divided amongſt them , according to their Pay and the Time 
they have been on Board; the Officers and Midſhip-Men 5 Months , and the 
Sailors 3 Months ;, the Officers one with another 40s. per Month , the Midſhip- 
Men 305. per Month , and the Sailors 22's, per Month, there were 6 Officers, 
12 Midihip-Men, and $4 Sailors : What muſt each Pariy have of the Prize ? 
For a general Stock I begin firſt with the Officers, which are 6, and that 
multiplied by the Rate of 40s. gives 240, which multiplied by the 5 Months 
makes 1200 5. After the tame taſhion I find the Midſhip-Men's Stock 18005. 
and 
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and the Sailors 55445. All added together make 8544 5. for the whole 


Stock, and the Work will ftand thus : 


1200 . Anſwer 42.1232) {| l. 
8544 . 300 :: 41800 . Anſwer 63.2029 >299.999 = 300 
5544 + Anſwer 194.6629 


And turning the Decimals into Money by the Table , it will give for 


l, I 
Omcers 42 : ©2 2 06 
Midſhip-Men 63 : 04 : 004 
Sailors 194 3 13 3 ON 


A, B, and C, enter into Partnerſhip the firſt of January for 4 whole Year , 
A the ſame Day disbursd 1001. whereof he received back again upon the firſt 
of April 201. B payeth in the firſt of March 601. and more the firſd of Auguſt 
1001. C payeth in the firſt of July 1401. but the firſt of Otober wit/draweth 
40 |. at the Tears end their clear Gain is 1421. How much thereof ought every 
particulzy Perſon to have ? Aniwer, Ag51l. B gel. C 361. which makes 
the whole Gain 142 /. without conſideration of Intereſt. For A, 100 into 3 
is 30ol.and So ing is 720, in all 10201. for A. ForB, 60 in 10 makes 
600, more 100 in 5 is 5©o, inall 1100forB, ForC, 140inzg is 420, 
and 100 in 3 is 300, inall}z20for C. Now 1020, more 1100, mere 720, 
makes in all 2840 for the general Antecedent, and the Gain 142 for the 
general Conſequent ; then the Rule will ſtand thus : 


1020 . Anſwer 51 
2840 . 142 :: 41100 . Anſwer 55> which inall is 142/. 
720 . Anſwer 36 


SECTION VIIL 
Of Simple and Compound Intereſt. 


0. S imple Intereſt, 


IMPLE INTEREST is of Uſe amongſt Merchants, and to 
find the Reſolution of ſuch Queſtions, as are commonly propoſed 
of this kind , which are the Forbearance of Money , or Rehate, 
which is the preſent Worth of Money due hereafter, the Time is 

accompted by Days, which by the — lable 1s eafily found, 
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334 | January O 
306 | February | 31 
275. | March 59 


245 eApril © 90 


214 | May 120 
184 | Fune I5I 
I53 | 7uly 181 | 


(] 122 | eAupuſt | 212 


92 | September | 24.3 


61 | October 273 
31 | November| 304 
o | December | 334. 


This Table contains three Columns , the laſt ſhews the Days from the 
firſt of Fanuary, or the beginning of the Year , to the beginning of each: 
Month through the whole Year; the middle Column contains the Names of 
the Months; and the firſt ſhews the Days from the laſt of December to the 
ending of each Month. Now there being in one Year 365 , Days, in two 
Years 730+, in three Years 1095+, and in four Years 1461 Days,. if 
the Queſtion be of intermediate Times, it will be from the Beginning of a 
Year, or in the Middle, or Part of two Years. 


Example 1. From the Beginning of the Year to the Eleventh of Occber 
will be found 284 Days; for by the third Column in the Table from the: 
Beginning of the Year unto Offobey is 273 Days, which added to the 11 
Days in Oftobey makes 284. 


Example 2. From the Twelfth of March to the Sixteenth of December 
will be found 279 Days; for from the Beginning of the Year to the Twelfth 
of. March is 71, found as before, and ſo to the Sixteenth of December- 
350 Days , now take 71 from 350, and there remains 279. 


Example 3. From the Tenth of F:wme, 1677, to the Fifth of February 
following , will be found 240 Days; for by the- firſt Column to the laſt of 
Fune is 184. , which added to 20 Days in F#ne makes 204, to which adding 
the 31 Days in Zanwary, and the 5 in February , it makes in all 240, 


Having found the Days as before, the next Table will ſhew the Simple 
Intereſt of One Pound for any Number of Days, under 10000, at 6 per 
Certum. 

The firſt Column of which Table ſhews the Days , and may be Thouſands, 
Hundreds, Tens , orfingle Days, and the other Columns ſhew the Intereſt 
of 14. according to the Number of Days in the firſt Column. 


Days, 
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| Thouſands, | Hundreds. Tens. Unite, 
IL =» & ans d | Pare. 
I 00 O3 03.452 OO 03.945 00.394 039 
2 | 00 06 06.904 00 07.890 00.789 | .079 
3 | 00 09 10.256 | oo 11.835 01.183 | .118 
4 | 00 13 01.804 o1 03.780 01.578 157 
5 | 00 16 05.260 OI 07.726 O1.972 «197 
6 | 00 19 0OB8.712 OI 11.671 02.367 | .236 
7 | 01 03 00.164 | 02 03.616 02.761 | .276 
8 | o1 06 03.616 | 02 07.561 03.156 | .316 
| g9 | 01 og 07.068 O2 11.506 03.559 | +355 | 
Example. 


What is the Uſe of 1 |. for 1732 Days? Anſwer 5 5. 854. 
Days. s, d. 


1000 = 03 : 03.452 
700 = O2 : 03.616 
30 = ©0 : 01.133 
2 = OO : 00.079 
1732 = of : 08.330 


And if you turn the Intereſt of 1 /. found as before, into Decimals, and 
multiply it by any Sum propounded , it gives the Intereſt of that Sum for the 
Days propounded , at 6 per Cent. Simple Intereſt. 

But if you would work the ſaid Queſtions by Numbers without the Table, 
you muſt know that the Intereſt of 1 /. for one day at 6 per Cent. per Az. is 
0001643834, at 5 per Cent. .0001369836, both of them found by divi- 
ding 6 or 5 by 365, and if it be required to give the Simple Intereſt of 
any Sum for a certain Number of Days at 6 per Cert. find the Intereſt of 
14. for that time, by multiplying .00016438.4 by the Days, and multiply 
the Intereſt found by the Sum propoſed, and it gives the Anſwer. Or eaſily 
by the Logarithms, thus: Add the Logarithm £,215862 for 6 per Cent. 
or 6,136665 for 5 per Cent. tothe Logarithm of the Days, and to the Loga- 
rithm of the Sum propoſed, the Sum of theſe three Logarithms is the 
Logarithm of the Intereſt. And for the Rule for Rebate, or the Preſent 
Worth of a Sum of Money due ſome Days after , find the Intereſt of 1 /. 
for that time, and add an Unit toit , by which divide the Sum propounded, 
and the Quotient gives the Preſent Worth. Thus much of Simple Intereſt. 
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Compound Ins 
zereft, 


rithm of A, which is 11.35. 10d. And taking the Arit 
ment of that Logarithm , by ſubtraRing it from 10, it gives the Logarithm 
9,924081 forB, .8396, or 164.92 4. 


d. 2. Of Compound Intereſt, 


Ueſtions of Compound Intereſt, or Intereſt upon Intereſt , are moſt eaſily 

anſwered by Logarithms , and being prepared with Logarithms, if 

the Intereft be at 6 per Cent. find the Logarithm of 1.c6, and divide it by 

2 for Half-Years, by 4 for Quarters, by 12 for Months , by 52 for Weeks, 

and by 365 for Days , as in the Table annexed, which will be of ſpecial. 
ufe to anſiver Queſtions of this nature. 


Logarithm of 1.06 0,0253c6 
Half-Year 0,012653 
Quarter 0,006326 
A Month ©0,002109 
A Week 0,000527 
A Day 0,000075 


The Six Propoſitions, for refolving Queſtions of Compound Intereſt and 
Annuities, at 6 per Cent. propoſed by Mr. Oughtred , , and performed in 
as many Reſolutions following , noted with theſe fix Letters, A, B, C, D, 
E, F, ate: 


Prop. I. Þ lends to R 11. for 3 Years, what muſt Þ receive at the End of 
the Term? Anſwer A 11. 35. 104, 


Prop. II. R oweth unto P 11, to be paid at the Endof 3 Years, P deſires his 
Aoney preſently, what is it worth in ready Money ? Anſwer B 16 5.9 jd. 


1,06 0©,025306 
3 


A 1.1910 0©,075918 


B .J.8396 9,924081 Arithm. Compl. 


By multiplying the Logarithm of 1.06 by 3- gives 0075918, the Loga- 
metical Comple- 


Prop. IH. P hath an Annuity of 1 1. per Annum to be paid byR, who 
forbears Payment for 2 Years, what will it thes amount wnto * Anſwer 
C31'35. 8d. 


Prop. IV. R z topay unto P 11. at the Endof 3 Tears, but deſires to-pay 
an Annuity or Yearly Rent , what muſt R pay every Tear fer theſe 2 Tears * 
Anfwer D 65. 3434 


A lets 
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A leſs 1 is .191 Logarithm 9,281033 
1.06 lels 1 is.06 8,778151 


C 3.1833 Difference 0,502882 


D 0.3144 Arithm. Compl. 5,497117 


A by the firſt Propoſition was 1.194 , which muſt be made leſs by 1, 
and it leaves .191, and 1.c6 lets by 1 is .c6. The Difference of their 
Logarithms is 0,502882 , the Number anſwering is C 31. 3s. 84. which 
reſolves the Third Propofition ; and the Arithmetical Complement of the 
laſt Logarithm is 5,497117, the Number is 65. 3 5 4. which gives D the 
Anſwer of the Fourth Propoſition. 


Prop. V. Þ has an Annuity of 11. per Annum, for 3 Years, what is the 
Preſent Worth in ready Money ? Anſwer E 24. 135.534. 


Prop. VI. P has 11. to beſtow upon an Annuity for 3 Tears , what will it 
purchaſe Yearly ? Anſwer F 5 5. 64. | 


C 3.1833 Logarithm 0,502882 
A 1.191 Logarithm 0,075918 


E 2.6728 Difference 0,426964 


F :3741 Ar. Compl. $,573036 


Subtra& the Logarithm of A 1.191 from the Logarithm of C 3.1833, 
it leaves the Logarithm of EZ, whoſe Number is 2.6728, and anlivers the 
Fifth Propoſition ; and the Arithmetical Complement is the Logarithm of F, 
whoſe Number is . 37.41 , and anſwers the Sixth Propoſition. 

Thus for 1 /. the Anſwers are fitted to all the Six Propoſitions , and the 
like Work muſt be made, if the Payments were half-yearly, quarterly , 
&c. taking the Logarithm anſwering in the little Table before expreſſed , 
and after the Anſwer is found for 1 /. by adding its Logarithm to the Loga- 
rithm of any other Sum, it gives the Anſwer accordingly. Example, if 
3521. 10s. were due three Years hence, and it is defired to know the 
Preſent Worth, after the Rate of 6 per Cer. I add the Logarithm of 352.5, 
which is 2,547159, tothe Logarithm of B 5,924081, found by the Second 
= #4 , and the Sum is 2,471240, the Logarithmof 295.97 , or 295 4. 
195, 64, 
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Praftical Gea- Now come to ſhow you the Second Step , whereby you may aſcend 
Merry. to the admirable Knowledge of the Mathemaricks ;, for Arithmetick, 
| and Geometry are the Foundations of what we are about z and though 
I now defer the Teaching you the Theory, which you will have in 
the Laſt Part, yet the Prattice you are now beginning, and I am ready 
to deliver you, will ſettle you to the Uſe of the Compaſſes, and make 
you ready to meaſure whatſoever is Quantity, whether it be Diſtance 
on the Sea or Land, Heigits of Hills, Mountains, Towers, Depths, 
Superficies , and Bodies; beſides the Roundnelſs of the Earth, and the 
Height or Diſtance of the Heavenly Bodies. I have not gone the ordinary 
way, I hope a better, more intelligible, and fitter for Uſe. 1 firſt begin 
ſome Definitions , mixing Propoſitions along , as the nature of them require , 
and according to my Ability to make all cafie , and fo to be retained in the 
Memory. 
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SECTION |. 
Of ſeveral Defmitions and Problems for Meaſures. 


Definitions and Here are but Three Dimenſions , viz. a Line , which is only | 
Problems for Length; a Superficies, which is Length and Breadth; and a 
Meaſures. Solid, which is Length , Breadth, and Thickneſs,  exprefſed - | 
Fig. 1,2,3: by the firſt , ſecond , and third Figures in the firſt Plate. 


Prop. I. Of 4 Lrze. 


Line. Straight Line, as ab, is drawn upon Paper commonly with a Ruler 

Fig. 4+ bc, and by turning the Ruler end for end, as c where b was, you 
may try whether it draws a ſtraight Line or not, for if it trace by a Point 
the ſame Line again, the Ruler is ſtraight. 
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To draw a ſtraight Line upon the Ground which is level, as between 
a and b, ſet up ſome Pickets, as c and 4, which ſhall cover the Mark b Fig. < 
ſtanding at 4, and by them (or as many as need be) with a Line, Chord, or 
Chain , you may mark out the Line 4b on the Ground, 

But before I proceed any further , I muſt make known to you the ordinary Zong Mex: 

Meaſures of our own Country , and repeat again-part of the Table of /#r*s- 
Long Meaſures, before laid down in the Arithmetick,, Cap. 1. Sed. 2. v. 1. 
viz. a Palm is 3 Inches, a Foot is 12 Inches, a Yard is 3 Feet or 36 Inches, 
a Pace is 5 Feet or 60 Inches, a Pole is 5 Yards and an half, a Furlong is 40 
Pole, and a Ale is 8 Furlongs ; the Gage for all theſe is the Yard Standard 
at Guild-Hall, But divers Countries have their divers Meaſures, as you 
will find by the Table in the Third Part, called Foreign Weights and Meaſures 
compared with the Engliſh ,. to which I refer you. Note likewiſe , that three 
Miles Engliſh or French are called a League. 

Thus, whatever Line you meaſure upon the Ground or otherwiſe, whe. Plain Seater, 
ther by Inch, Foot, Yard, Pole, or Mile, you may make a Scale, by 
which- the ſame may be repreſented and laid down in a ſtraight Line , upon 
Paper or what elſe you think fit , (which Scales are called Plane Scales) after 
this manner : Firſt , that all Plane Scales may be known, an Inch is com- 
monly taken for the Common Meaſure to know them by , as in the ſeventh Fig. 7: 
Figure , where the Scale ab is divided into 6 Inches, and the firſt Inch bc 
is divided into- 10 Parts, which being made the Scale for your Meaſure, 
every Part is the Tenth of an Inch; in the next Scale every Part is the 
Twelfth, in the next the Twentieth, and the next the T hirtieth; all which 
the Boys muſt be made to underſtand, 

But becauſe theſe Scales only expreſs the Tenths of Parts, there is ano. Diacona? or 
ther Scale yet more exa&t of ordinary uſe, called a Diagonal or Decimg! Pimal Scale, 
Scale., as in the eighth Figure you may fee; the Exanels ariſeth from the 7;:,8$ 
Breadth, as in this Scale one Tenth of an Inch is actually divided into Ten y 
Parts by the Diagonal , as in the Uſes of this Scale thall hereafter be ſhewed 
you. 


. 


Prop. II. Of a Circle. 


*He whole Buſineſs of Dimenſion depending upon meaſuring of Lines 

and Angles, which laſt relate to'a Circle, I have thought good to 
treat of a Circle in the ſecond Place. 

A Circle is deſcribed ordinarily with a Pair of Compaſſes, one End re- Circle. 
maining fixt , the other moving about makes that Line which is called the 
Circumference or Arch, the Point fixt is called the Center , and the Diſtance Circumferexce. 
from that Center to the Circumference (which remains always the ſame 
whilſt you deſcribe it) is called the Radirs or Semidiameter , the Line that Kadt. 
paſſeth from one part of the Circumference by the Center to the other is 
called the Diameter , equal to two Radixss; as in the ninth Figure, c is the 
Center, a eb dis the Circumference, c a, eb,c e, and od are all Sewidiameters 
or Radii , and edor ab are Diameters. _ 

A 


Diameter. 


Fig. 9. 
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Diviſion of 4 
Circle, 


Quadrant, 


Semicrrcle, 


Fig. Io. 


Acute Angle. 


Retangle. 


Ovtuſe Angle. 


All Circles whether greater or lefler are divided commonly into 360 
Parts, called Degrees, that Number allowing many Aliquot or Even Parts , 
as the Half is 180, the Third Part 120, the Fourth go, the Filth 72, the 
Sixth 60, the Eighth 45, the Ninth 4o, the Tenth 36., the Tweltth 3o , 
the Fifteenth 24, and the Eighteenth Part is 20. 

The Compaſles at the ſame opening will go exaQtly 6 times about , or 


. will deſcribe each time 60 Parts or Degrees; therefore to divide any Circle 


into 360 Parts, ſet off 69 Degrees 6 times, as in fg 4h1b, divide each 
60 into Halves, which is 30, and each 30 into 3 Parts, which will be 10 
Degrees, cach 10 Degrees into Halves for 5 Degrees , and each of thoſe 
into 5 Parts by 4 Points into Degrees; as you lee in the Figure. 

Every Degree (if the Circle be fo large) may bedivided into 60 Parts 
called Af;mtcs, and every Minute into 60 Parts called Seconds, and 1o into 
Thirds, Fourths , Cc. 10 that all Circles, whether as great as the Heavens, 
or as little as a Penny, are always accounted to contain 360 Degrees, as you 
ſee in the little Circle #0 p. So that if you make two or three Circles 
Sreater than one another, and divide them as I have taught into 360 De- 
Srees each , (which Iadvile you to do) they will be of good uſe. 

The Quarter of the Circle, or go Degrees, is called a Quadrant, there 
being 4 1uch in-eyery Citcle, wz. bce, eca, acd, and deb, which 
will be ſufficient for the whole , if divided into go Parts. 

Two Quadrants , or that Part which is divided by a Diameter is called a 
Semicircle , which contains 180 Degrees, as in the ſame Figure, aebc is 
a Semicircle. 


Prop, III. Of a Plain Right Lined Angle, 


T His is made by the Concourſe of two ſtraight Lines not lying dire& , 
and is of three ſorts, viz. a Right Angle, an Acute Angle, or an 
Obtuſe Angle, all whichare meaſured by a Circle , or Part of a Circle, for 
every one of theſe Angles contains ſo many Degrees, Minutes, cc. of a 
Circle, as arecompriſed or intercepted betwixt the two Sides of that Angle, 
(produced if need be) neither doth the Length of thoſe two Sides, or a 
bigger or leſſer Circle, alter the ſame at all. As in the Tenth Figure, if 
upon the.Point c in the Line 9 4 you move another Line, ſuppoſe cb, 
and beginning at 4 moye it towards 4, *till it makes an Acute Angle , and 
contains leſs Degrees than go, as the Angle bc 4 is 30 Degrees, but when 
it comes to d, it is then go Degrees, and is called a Rettangle, or a Per- 
pendicular , for d c go Degrees falls right ong a, and makes the Spaces dc 4 
and 4c g equal, 2iz. both go Degrees; but after it be paſſed 4c, then it 
is an Ovryſe or blunt Angle, and contains more than go Degrees , till it 
comes to gc, which is 180 Degrees, as the Angle fc 4 is 120 Degrees, 
All which being perfe&ly underſtood , will avail much to the underſtanding 

of all the Natures of Angles. 
Note , That an Angle is commonly expreſſed by three Letters, the middle 
Letter ftanding at the Angular Point , and the other upon the Sides ; _ 
that 
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that inſtead of expreſſing Degrees and Minutes , &e. at large, I uſe the 
CharaQer * for Degrees, ' for Minutes, ® for Seconds, ©. as to ſet down 
an Angle of 32 Degrees and 42 Minutes, thus, 32* 42'. | 

To meaſure any Plain Angle is nothing elſe , but upon the Angular Point 
to deſcribe a Circle (already divided) or part of it, and ſee how many 
Degrees and Minutes it contains , for that is the Meaſure thereof, As in 
the Eleventh Figure , ſuppoſe the Angle ab c was propoſed to be meaſured , 
or. to know how many Degrees and Minutes it contains : Upon the Point « 
I deſcribe Part of one of my divided Circles, and find it 329. 

Likewiſe if it were required tolay down an Angle of 45* upon the Line 
ac, and upon the Point 4, I deſcribe Part of my divided Circle, and take 
with my Compaſſes the Diſtance frome to 45, and place it frome to b, then 
is the Angle b ac 45*. 

And to make one Angle equal toanother Angle, is only to make that the 
ſame Equal Part of the Circle be contained in them both. 

Hence it plainly appears, that let there be never ſo many Angles ſet upon 
one Point of a Line, as at c, Figure 13, all will be but two Right Angles, 
or 180 Degrees. 

Likewiſe if two Lines croſs one another , then they make 4 Angles, all 
equal to 360*, or the whole Circle; and the Croſs or Head-Angles are 
equal, viz. bca to def, and deb to fea, as inthe Fourteenth Figure, 
they containing the ſame Number ob Degrees; as you may prove in the 
Circle , the Demonſtration follows in the Laſt Part 


Prop. IV. 


Arallel ſtraight Lines in the ſame Plain are ſuch, asif infinitely continued 
P in the ſame Plain , would never meet, and *till we come to the Laſt 
Part I ſhall only illuſtrate the ſame with a familiar Example : Imagin that in 
the Fifteenth Figure, 4b was parallel to cd, then that thoſe two Lines made 
but one broad Line, then by the laſt part of the Third Propoſition, the Angle 
f1b will be equal to chg, and to /hd, and to «41h, and lo on the other 
ſide; ſo that the altern Angles are equal. 


Of Parallels. 


Lines be drawn to the other Parallel ab, as at » and o, there will be five 
| Angles marked on the inſide, according to the Figures 1, 2, 3,4 5 , by 
| the laſt the Angles 1 and 4 and 3 and 5 will be equal, but the Angles 1, 2, 3, 

are equal to two Right Angles, and therefore the Angles 2, 4, and 5, will 

be equal to two Right Angles, or to 180", 


Prop. V. Of Plain Figures , which are encompaſſed about with a Lin 
or Lines: As, 


I, 
* crooked Line, as has been before laid down, to be deſcribed from 
one Center, 
II. The 


H 


He Circle , whoſe Superficies or Area is contained within one regular Circle 


The Mears 
of an Angie. 


Fig. IT. 


To lay down ai; 
Angle. 
Fig. I2. 


To make one 
Avgle equal to 
another, 


Fig. 13. 


Head- Angies 
—_— 
Fig. 14+ 


Paralſels. 


Fig. 15+ 


Therefore if ab and cd be parallel, and from the Point m in cd two Fig. 16. 
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© Ellipfes. 
Fig. 17. 


T*i'ngles. 
Equilaeral, 


Flg. 20. 


Retargle, 
Fig. 21. 


Fiz. 22, 
Acute-angled 
Triangles. 
Obtuſe, 


Squares. 
Fig. 23. 
Oblongs. 
Fig. 24. 
Rbombus. 
Fig. 25, 
Khombotdes. 
Fig, 26. 


Trapezes, 


£ultilateral. 


Folygons REgue- 
tar.. 


Fig. 27: 


Baſe, 


Height, 


Il. The Elipſis, or regular Oval, deſcribed on two Centers, as a and b 
in the Seventeenth Figure. x4 

Il. Plain ſtraight-lined Figures, as of three Sides and three Angles, 
called. Triangles, whereof there are fix forts, three in reſpe&of the Sides, 
and three of the Angles» As, Firſt, an £quilareral Triangle , that has three 


equal Sides, and three equal Angles, each of 60 Degrees, as in the Eigh- 


teenth Figure. Secondly , an Iſoſceles Triangle , that hath two equalSides 
and one unequal; as in the Nineteenth Figure, bc is equal toc a, and b z 
leſs. Thirdly , all the Sides unequal, called a Scalenw, as in the Twentieth 
Figure, Fourthly, inreſpe& of the Angles, as a Rettangled Triangle, that 
has one Right Angle, as Figure 21 , where 4is the Right Angle, then muſt 
the other two Angles at b and c be both a Right Angle , for by the latter 
Part of the Fourth Propoſition, all the Angles of any Plain Right Triangle 


| are equal to 180%, or two Right Angles, therefore-b and c muſt be go?, 


and from hence the Remainder of the Degrees of any Angle to go is called 
the Complement of that Angle, as if b be 5o*, c will be 40*, ſo that c 
is the Complement of b to g0%. This Note muſt be remembred , becauſe 


of great uſe. Fifthly , all the Angles may be Acute, as in Figure 22, 


called Oxigoniums, where the third Angle is the Complement of the other 
two to 180?. Sixthly and Laſtly, it may bean Obtuſe-angled Figure, having 
one Obtuſe Angle, and the reſt Acute, called an Amvbgoninm, 

IV. Right-lined Figures, or Superficies , of four Sides, being Quadri- 
lateral, are of five forts, viz. a Square, that has four equal Sides, and 
four Right Angles, as in Figure 23. Or 'an Oblorg, Reftangle , or Long 
Square , that has four Right Angles, and four Sides, whole oppoſite Sides 
arc equal, as in Figure 24. Or a Rhombws, that has all the Sides equal, 
but the Angles not Right Angles, as in Figure 25. Or a Rhemboides, that 
hath the oppoſite Sides and Angles equal, but not Equilateral or Right- 
angled, as in Figure 26: The Oblong and this are called Parallelograms, 
becauſe rwo Sides are equal totwo Sides; and parallel. Or laftly , all other 
four-ſided Figures are called Trapezes; and all Quadrilateral Figures may 
be divided into two Triangles, by drawing a Line from one Angle to the 
oppoſite Angle , which is called the Diagonal. 

V. Other Plain ſtraight-lined Figures, of more Sides than four, are called 
Multilateral, and takes the Name from the Number of their Sides or 
Angles, which if they be _ are called Regular Polygons ;, as of five equal 
Angles, the Pentagon; of fix, the Hexagon ; of teven, the Heptagon ; 
of eight, Oxagon; &c. Now every Multilateral Figure is divided into 
Triangles, by drawing Lines from corner to corner, and it will have as 
many Triangles as there be Sides fave two, as in Figure 27, of an Irregular 
ſeven-{ided Figure there will be five Triangles. 

VI. TheLine whereon a Triangle , Square , Oblong., &c. ſtands on , 
is called the Baſe. 

VII. The Hesght of any Triangle or Figure, is the Line drawn perpen- 
dicular from the Top to the Baſe, as in the Examples following will appear. 


Prop. 
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Prop. VI. Here follow'the Reſolutions of certain Geometrical Pro- 
blems , fitting to be done for ſeveral Uſes , and for the Exerciſing 
the Hand for the Managing of the Ruler and Compaſſes, 


I. 5 &y raiſe Peypendiculays, cither upon Paper or the Ground : As upon Toraiſe 4 Pere 
the Middle of a Line, Figure 28, ar a: Take the Compaſſes , p*ndicular. 

and epen them , and ſet equal Diſtances from to b, and to c, then open Fig. 28. 
the Points to a Diſtance of above ab or ac, and letting one Foot in 6 make 
an Arch about 4, and with that opening , ſetting a Foot in c , croſs the for- 
mer Archat d; then draw 4.4, which is a Perpendicular. . 

Upon the End of a Line, or near the End, as in Figure 29 , by once Fig. 29. 
opening of the Compaſſes. On the Point a, as a Center, deſcribe part of 
a Circle, bcd, with that opening ſet off the Radius fromb toc, and from 
ctod, upon which Points c and 4 crols an Arch at my m4 isa Perpendi- 
cular. | 

Another way , where you may not come fo far as 4, as in Figure 30. Fiz. 30. 
Deſcribe the Arch bc , and ſet the Compaſſes unſtirred from b toc, and 
ſetting one Foot in c wake an Arch atd, lay a Ruler by b and c and croſs the 
Archatd; dais a Perpendicular. 

Another - way , ſetting the Compaſſes in 4, as in Figure 31. Set the Fig. 3t. 
other about c, and draw the Circle bad, and the Diameter bc4d; then is 
4a a Perpendicular. 


IT. To let fall a Perpendicular from a Point above a Line, as at 4, in To let fall 4 
Figure 32 Open the Compaſſes, ſetting one Foot in a, with an Arch croſs Perpendiculare 
the Line inband c ; again with that opening upon b and upon c croſs an Arch Flg. 32. 
at d;, then is aod a Perpendicular. . 

Another way , towards the End of a Line ,. as at « in Figure 33. From Fig. 33. 

a draw a Diameter 4 b, which divide in halves at c, with the Radius c 4 or 
: h _ the Semicircle adb, cutting the Line at 4; then is ad a Perpen- 
icular. 


Ill. To divide 4 Lize into two, or into many Parts, Firſt,” jnts two Diviſion of 
Parts ; Tuppoſe the Line;þc, in Figure 28, Open the Compaſſes to abovg Lincs. 
half, and-make the croſs Azches at 4 and a; the Line 4» divides 'b c into Fig. 29. | 
halves at 4. | ET - 

Secondly , to divide a Line into five or more Parts: Raiſe two Perpendi- 
culars on the Ends of the Line at g andþ contrariwiſe, as in Figure 34, and Fig. 34 
fer off five Parts on thoſe Perpendiculars,: as in the Fighre, draw theDia- 

ponal Lines, which will divide #6 into fivezequal Parts, : -- - $V'tl 
| Likewiſe, by making an Oblong, and dividing of it, as in Figure 25 , ig. 35- 
yov m27 divide all Lines, that will not exceed it, into what Parts you pleaſe ; 
which may be done with white Lines that will not deface the Draught, as 
ab to be divided into thirteen Parts, asin the Example., ' ., 
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Parallel Lines. 
Fig. 37. 


Fig. 38. 


Triangles,” 
Squares, &Cc. 
delcribed. 


Fig. 39.. 
Pig. 40. . 


£12: 41; 


Fig. 425 , 


$9114 Bodies. 
Sphere. 


IV. To make Angles equal to: one another, and to meaſure and lay 
them down , was ſhewn before plainly. The ordinary way , by deſcribing 
an Angle equal to another by a little. Arch , may be ecalily underſtood. by 
Figure 363 for upon the Point a of the Angle c ab you make the Arch bc, 
and not ſtirring the Compaſſes upon the Point 4 make an Arch ef, and 
taking the opening or diſtance bc, ſet the ſame from f to e, and draw ef; 
then is the Angle fde equal to the Angle c 4b, having the fame Number of 
Degrces. 


V. Of drawing Parallel Lines in the ſame Plain , which can never meet : 
For Example, To draw a Parallel to ab, at the Diſtance cd; take cd in 
the Compaſſes, and towards the End of the Line ab., as at mand » , make 
_ Arches, as at 'o and p,. and by the top of thoſe Arches draw the Paral- 
el Line op. 

But if the Line be ab in Figure 38, and the Point dbe ſet down, whereby 
to draw a Parallel Line to it , ſet the Point of the Compaſſes in 4, and take 
with the other Point the neareſt Diſtance to ab, as at m, and with that 
opening towards the other.end, as at », make another Arch at p , and draw 
dp for a Parallel. 


VI. To make an Equilateral Triangle upon a Line given, is done, by 
taking the Line in the Compaſſes, and from both Ends deſcribe an Arch, 
.asatd, Figure 39, auddraw the Triangle —_— 

To make a Triangle upon any three Lines given, 10 that any two. may be 
longer than the third: Lay down any Line of the three, and on the Ends ' 
thereof, with thoſe other Lines , make an Arch, as at d,. in Figure 40, 
and deſcribe the Triangle. 

To makea true Square upon any Line given, . as upon ab, in Figure 41 : 
Upon one End, asat a, raiſe a Perpendicular, as «c, take the Length of 
a b in the Compaſſes, and ſet it fromatob, and with that epening, upon 
the Points candb, croſs an Arch at 4; then draw cd db for a true Square, 

To deſcrible a Circle , that ſhall paſs by the three Points bc of the 
Triangle bc4,. (or to draw thoſe three Points into a Circle , which is all 
one) is to cut any two Sides, ascdandbd, into two equal Parts, by the 
Third Problem of this Propoſition of a Zine, and draw the Lines *tifl they 
meet, asat os, that will be the Center , that the Compaſſes muſt 'be pitched 
in, todeſcribe the Circle, that will paſs by thoſe three Points. 


Prop. VII. Of Solid Bodies , which have three Dimenſions, Length, 
Breadth , and Thickneſs, and the Extreams are Superficies, The 
Regular Bodies are , | 


[. TIDY which is compriſed of one round Superficies, from 
- Whence all Lines drawn to the Center are equal, and may be py 
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by a Semicircle turn'd about. Theſe may be round Balls, Globes, cc. 
Any Diameter may be called the Axis, as ab. See Figure 43. Fig. 43. 
II. A Spheroid, or long Sphere, is made by the turning the half of an Spheroid. 
Ellipſis upon his longer Diameter, See Figure 44. The Ends cut off, it Fig. 44. 
makes a Hogſhead, 
III. A Cylinder, is a Column, 'or round Pillar , whoſe Baſe is a Circle, and cylinder. 
is deſcribed by a Parallellogram moving upon one of its Sides, as a-b. See 


Figure 45. Fig. 4. 
IV. A Cone, is a Pyramidal Body that has a Circular Baſe, and is deſcribed Cone. 
by a Right-angled T riangle , as Figure 46. Fig. 46. 


V. A Cube, is a Body compriſed of fix Squares, as a Dye.. See Figure 47. Cube. 
VL. A er wry oy is a long Body comprehended of fix Plain Qua- 28:47: 
drangles ,. and has- all its Sides oppoſite and parallel , and equal one to-ano- 2 lepipe- 
ther, as Figure 48. Fig. 48. 

VII. A Priſm, is a Solid Body comprehended of many Superficies , two 4 7riſm. 
whereof are oppoſites, equal, parallel, and like , but the reſt are Paralle- 


lograms. Figure 49. Fig. 49. 
VIII. A Pyramid, is a Body compriſed of many Planes, meeting in one Pyremil. 
Point at the Top, and having a Plane for its Baſe. Figure 50. Fig. 50. 


There are other Regular Bodies, the Number of Five, called Plato's Regular Bodies. 
Bodies , which may be inſcribed in a Sphere, and touch the Superficies, viz, *$-5t+ 
(1.) The Cube, of 6 Sides, before deſcribed. (2.) The Tetrahedron, of 
4 Sides. (3.) Ottohedron, of 8 Sides. (4.) Dodecahedron, of 12 Sides. And 
(5.) The Jcoſthedron, of 20 Sides. As the Figures repreſent, where I have 
odded the Forms of each, which being half cut through with a Penknife will 
fold up, and make the ſaid five Regular Bodies. 

Thus far I have gone in Definitions, and ſome Prattical Rules, for the Uſe 
of the Scale and Compals ; I now come to the neceſſary Part of Meaſuring 
of Lines, Superficies , and Solids. 


Prop. VIII. The Meaſure of Lines, 


F Meaſuring Lines, and of the Common Meaſures, as Inches , AMeaſure of 
Feet, Yards, Ells, Poles or Perches, Furlongs, and Miles, ſomething £#*** 

has been aid already ; and now 1 would have the Boys fully inftruted, by 
Meaſuring with a Yard or Foot in any Gallery or Room, or elſewhere , 
what the meaning of a Scale, or of laying down any Meafure upon Paper 
doth ſignifie. As by the Scales before ſet down, Figure 7, ſuppoſe I mea- 71ain Scale. - 
ſure in fome High-way 324 Yards, to lay this down upon Paper, I go, for 
Example , to my Plain Scale of "Ten Parts in an Inch, and ſet my Compaſſes 
in 3 whole Inches (marked 30) gnd extend the other Point into the {inall 
Diviſions of an Inch, betwixtcand b, being 10, to above 2 of them for 20, 
and almoſt by Eſtimation to half the Diſtance betwixt 2 and 2 of that Scale 
for 4atd. This being laid down, as in Figure 52, repreſents the Length Fig. 52- 
of 324 Yards. But if this Scale be found too big, then you may chule a 
lefſer, of 12, 16, 20, &c. Parts inan Inch, ſet down in Figure 7 as _ 


© 
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and this will (by a little Practice) be eaſily attained , how to meaſure by any 
Plain Scale whatſoever. 

Yetby theſe Scales I could not find the 4 part of my Number 324, but by 
gueſſing at the fourth part as near as I could ; but by the Decimal Diagonal 
Scales you may find that Length exaQtly. -The Scale is deſcribed Figure 8, 
and for the better underſtanding of theſe kind of Scales, I have in rigure 
53 taken the Tenth part of an Inch, and drawn a Diagonal to divice it 
actually into Ten parts, and yet by gueſs you may very near imagin the 
Spaces to be again divided into other Ten parts, that is, an Inch into 1000 
Parts; for Example, if the former Diſtance 3 24 were propoſed to be taken 
from that Diagonal Scale N*8 , I go down to 3 on the Scale for 300 at 4a, 
then upon that Part divided-into 10 I ſeek for 2 at 6, then I follow that 
Diagonal of 2 till I -come at 4 of the 10 Lines parallel marked c , and 
extending the Compaſſes from that Parallel in the Line of 3oo at 4 to c, 
that Diſtance will be equal to 3 24 Yards, Ells, Feet, or Miles. 

If you meaſure with a Chain or Rod of 10 Foot, or any other Meaſure , 
you muſt be careful to meaſure ina Right Line, and nut togo in or out, which 
you may do by help of Lines, or ſmall Pins or Pickets, ſet in the way. 

And becauſe ſeveral Lines require feveral Meaſures , you muſt know, that 
in meaſuring , 

1. Timber, Stone, Earth-work, Gardens, Alleys, Board, Glaſs, and the 
like, are meaſured by the Foot. 

2, Land, Woods, Brick-work, &c. are meaſured by the Perch or Pole. 

3. Pavings, Plaiſterings, Wainſcottings, are meaſured by the Yard : And 
ſo all Linnen and-Woollen Cloth , Stuffs, Silks, &#s by the Yard or Ell. 

4. Tapiſtry is meaſured by the Stick of 43 of a Yard. | 

5- CarpentersWork, as Flooring, Partitioning, Roofing ; and fo Tiling, 
Slating, and ſometimes the Ground-Plot of Houſes and whole Buildings , 
are meaſured by a Rod of 1o Foot long, and that every way is called a Square, 
being 100 ſquare Feet. 


Prop. IX, Meaſuring of Superficies. 


T'O Meaſure a Superficies which has two Dimenfions, as I ſaid before, 
is quite otherwiſe than to meaſure Lines or Lengths; for as we ſay, 
in ſuch a Length there is ſuch a Number of Inches, Feet, Yards, Poles , 
Miles, &c. fo in a Superficies it is faid, there is ſuch a Number of Square 
Inches, Square Feet, Square Yards, Square Perches and Miles z which 
_— are the moſt ſimple and natural, and ſo commonly known , and are 
of two Dimenſions, for there being in a Foot 12 Inches, a ſquare Foot is 
12 times 12, 0r 144 ſquare Inches, and there being 3 Foot in : Yard, there 
are 3 times 3 , viz. 9 {quare Feet ina Yard, and fo of the reſt ; which 
being the only obſervable Note of this nature , I ſhall proceed to give the 
feveral Rules for Superficies, and then proceed to Solids. 
To meaſure a Square , as ſuppole the Side be 13 Feet ; Multiply the Side 
by it ſelf, that is, 13 by 13 , and it produces 169 ſquare Feet , as in Figure 
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55 Bur if you ſhould yet deſire to know a nearer Meaſure, as in Inches, 
then the 13 Feet would be 156 Inches, and that would be in ſquare Inches 
24336, which divided by 144, the {quare Inches in a Foot, gives 169 
fquare Feet z and if any thing remained, it would be ſquare Inches, where 
98 would be, 72 one 4, and 36 one; , of a Foot. 

To meaſure an Oblong, or Long Square, is to multiply the Length by o41oxg. 
the Breadth, ſuppole that in Figure 56, one Side to be 171 Feet, and the Fig-56. 
other 56., 171 times 56 will be 9576 {quare Feet; and if it be deſired to 
know what ſquare Yards there were , divide 9576 by g , the ſquare Feet 
in a Yard, and'it makes 1064 Yards. 

The Area of a Rhombus, or Rhomboides , is got by multiplying the Per- zbombus and 

endicularP, let fall on one of the Sides, by that Side or Bale b, as in Xhomboides. 

Figue 57- The Perpendicular is found 82 Yards, and the Side 254 Yards, *#- 57- 
which multiplied makes 20728 ſquare Yards. But if it be deſired to give 

the Meaſure in Perches and Acres, becauſe by the Table of Square Meaſure, 

304 Yards go to make a Pole or Perch, (which is 5 $ multiplied by 5 £ Yards) 

divide 20728 by 30.25 Yards, and it gives 635 Perches, 6 Feet, and * of a 

Foet; and divide 685 by 160 Perches (for ſo many are in an Acre) and it 

gives 4 Acres and 45 Perches , which makes 1 Rood and 5 Perches, which is 

4 Acres, 1Rood, 5 Perches, 6 and+ Feet, {quare. 

All other Multangled Figures may be reduced into Triangles ,»as was 
before declared. 

The Area of any Plain Triangle is gotten,by multiplying the Perpendicular 77;e. 
(let fall on the Bale) by the Baſe, and taking half thereof, or by multiplying 
the Baſe by half the Perpendicular; or laſtly, the Perpendicular by half 
the Baſe ; for all are the ſame in the Produt. So in Figure 58, the Tri- xj, 58. 
angle is abc, the Bate ab meaſured to be 264 Perches, md the Perpen- 
dicular cd 32 Perches, which multiplied make 8448 ſquare Perches, the 
half whereof is 4224 Perches, and dividing that Sum by 160 (the ſquare 
Perches in an Acre) it gives 26 Acres, 1 Rood, and 24 Perches. 

Note, If you had made any other Side for Baſe , you ſhould have found 
the ſame thing ,- but then you muſt have prolonged the Baſe ac towards f, 
and c b towards g, before you could have found the Length of the Per. 
pendiculars b f and 4g; all which will be plain, when you underſtand the ; 
Demonſtration thereof in the Laſt Part. 

To meaſure the Area of a Clole or Field , that hath one Side going in and res, 
out, as in Figure 59: Firſt, in ſtead of the crooked Side c 4, which may Fig. 5. - 
be ſome old River, Idraw aftraight Line ed, which as near as I may judge 

may take in as much as it leaves out , then I divide this Five-fided Irregular 
Plot into 3 Triangles, and let fall Perpendiculars from b upon the Bale ac, 
and from 4 and 4d, upon the Common Bale ec; then I multiply ac by the 
half of b f, and e c by the half of ag and b 4 added tovether; thoſe two Pro- 
duds gives the Area in Perches, which divided hy 160 gives Acres. 

The Area of a Circle , or of any Regular Polygon, is gotten by mul- Circles aud 
tplying half the Circumference by the Radius, or the Perpendicular falling #oh;gonr. 
from the Center upon any of the Sides, But becauſe there are certain Pro- 

portions, - 
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portions , found out by Archimedes and others, betwixt the Diameter and 
Circumference of a Circle , 1 will ſet them down, and explain them. 

As 7, to 22; ſo is the Diameter of a Circle, rt the Circumference : 
Therefore , multiply the Diameter given in Length by 22, and divide the 
Produdt by 7., the Quotient gives the Circumference. In ſtead of 7 to 22, 
if you will go nearer and more exa&t, you may take Merixs his Proportion , 
As 113 to 3353 or yet nearer, As 1 to 3.1415926. But for ordinary 
uſe, 7 ts 22 will be enough. 

As 22, to 7 zo is the Circumference of a Circle, to the Diameter. Mul. 
tiply therefore the Circumference by 7, and divide the Produtt by 22, the 
ny gives the. Diameter. So 335 to 1135 Or, As 3.1415926 to 1, 
will do the ſame more exaQtly. 

As 14 to 11; or, As 1 to 785399; ſo is the Diameter ſquared , to the 
Area of a Circle. Contrary, As 11, to 14 ſo is the Area of a Circle, 
to the Diameter ſquared. 

As 88 107; or, As 1, to 079577 ſo is the Square of the Periphery , 
to the Area of the Circle. 

As 1, to .707107; ſo is the Diameter, to.the Root of a Square to be 
inſcribed in a Circle, 

As 1, to 886227; ſo is the Diameter, zo the Root of a Square equal ta 
the Circles Area, which is the ſquaring of a Circle. 

And note, That in all theſe, and the like Rules, where the Golden Rule 
is propoſed , by Three Terms to find the Fourth, it is meant, that the 
Second and Third Terms be multiplied together to make a Dividend, which 
divided by the Firſt Term gives the Demand. 3 

Thus much for the Area's of Whole and Perfe& Circles, now I will ſhew 
you, how you may get the Area's of Parts of a Circle, whether it be a 
Sector or a Segment. A Sector is contained betwixt two Radii, or Semi- 
diameters, and the Arch; a Segment, betwixt the Chord and the Arch. 
Example in Figure 603 an be is aSeftor of a Circle, leſs than a Semicircle, 
adhbc is a Seftor greater : So is abna leſſer Segment, and abda a greater 
Segment than a Semicircle. 

To meaſure a Seftor, as anbe, multiply the Radius, or Semidiameter, 
ac , by half the Arch a6 for the Area; and ſo of the other Sefor in the 

reater, 

, To meaſure a Segment is more troubleſome , for firſt you muſt find the 
Diameter , thus: Divide the Chord ab into Halves in p, draw a Perpen- 
dicular at p to ab, that ſhall paſs by the Center : Then ſay, As np, tw pb; 
ſo is pb, to pl: That is, Square the-half Chord , and divide it by the Sa- 
gitta np, it gives a Number, which added to # p gives the Diameter, the 
half is Radius. Then find the Area of the Seftor acb#x, and of the Tri- 
angle abc, which take from the Sctor, and it leaves the Area of the Seg- 
ment ab n. The like Work will find the greater Segment, for the half 
Chord is a Mean Proportional berwixt the Segments of the Diameter: 

The Area of a Sphere or Globe, or any other round Ball, is had, by 
multiplying the Diameter by the Circumference of the great Circle ; or, 


by 


4 
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by multiplying the Square of the Diameter by 22, and dividing by 7. For, 
As 7, to 22; ſo the Squareof the Diameter, to the Area. 
And, As 7, to 22; ſo is the Diameter multiplied by the Axis of a Cy- 


* linder, to the Superficies of the Cylinder, 


And, As 7 , t0 22; ſo is the Radius or Semidiameter into che Side of a 
Cone, 0 the Superficies, 

Again, As 1, te .564189; ſo is the Circumference, to the Square Root 
of a Number equal to the Superficics of a Sphere. 

To find the Ho of an Ellipſis, multiply the longer Diameter by the 
ſhorter , and take the Square Root of that Produdt, which ſhall be the 
Diameter of a Circle equal to that Elliplis "The Area of that Circle is 
taught before ; for, As 14, to 115 ſo is the Square of the Diameter, ro 
the Arca, 

I will here, to finiſh this Part of Meaſuring Superficics, add a few 
Tables, very little, but exceedingly uſeful , when occaſion requires, for 
turning lower Denominations into higher ; as for Example, to ſive Diviſion 
of many Perches by 160 to turn them into Acres, Roods, and Perches, you 
may enter the following Table with your Perches , and take out the Acres, 
Roeds, and Perches, an{wering to Thouſands under M, to Hundreds under 
C, and Tens under X. 


M, = ) i 

Ac. R. Per. | Ac. R. Per. |R. Per. 
1106 1 OI = ES 10 
$1122 3 ew 3 ES 30 
3] 18 3 oo[or 3 20|[0 30 
4 | 25 © oo[|o2 2 oof 1 cs 
gig 1 was = IKE 18 
E197 23 Ow = ES ID 
* | 48 3 eSihas © anET- 20 
38 | 50 © coo © @eo|2 oo 
S196 1 I TS 16 | L 

Example 


Having caſt up my Field , Ifind by computing my Triangles , that I have 
7854 Perches , which 1 ſet down ſeverally, as follows, and take out of the 
Table the Parts anſwering , which make in all 49 Acres , and 14 Perches. 


Perch. Acr. R. Per. 
7000 = 43 3 ©O 
800 = oF © co 
go =-00 F 10 
& = O09 © Og 
7854 = 49 © 14 


C1 linder. 


Cone. 


Area of av 
Elipfes. 
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Sometimes , as in Gardens, Courts, Yards, and other {mall Places, the 
Superficies is given in ſquare Feet, which you may turn into Acres, Roods, 
and Perches, by the adjoyning Table , entring it with the Feet, as you did. 
the laſt with Perches, and adding them together. " 


CM. X M. M. C. 
| -_ | 
| Ac. R, Per. Feet.| Ac. R. Der. Feet.| Per. Feet. | Per, Feet. } 
WES —_— | 
1 | 02 1. 07 036| 00 o 36 119 | 03 183 | 00 100 
2 104 2 17191] oo0 1 33 126 | 07 094 | ca 200} 
3 | 06 3 21 257 | 00 2 30 O53 | 11 oog | on o28 
4 | 09 Oo 29 o65 | oo 3 26 252 | 14 189 | 01 128 
5 | 11 1 36. 150 | o1 © 23 179 | 18 ogg | o1 228 
6 | 13. 3 03: 2490 | 01 1. 20 106 | 22 O11 | 02 og6 
71 16 © 187 ag3j or 2 17 ogg | 25 194 | 02 196: 
6115 23 an or 3 13 292 | 29 106 þ o32 366 
gf 20 2 25 215i 02 © 10 159 | 33 or7 | oz oB84 | 


Example. 


Suppoſe 97642 {quare Feet be to be turned into Acres, Roods, Perches,. 
and Feet, you will find by the Table, that they make 2 Acres, 38 Perches, 
and 179 Feet ; whichmuſt be thus ſet down. 


Feet. Ac. R. ÞP. Feet. 


90000 = 2 © IO lIg9 
0 = © © 25 194 
goo = © © 2 yo 
83 = © © O©0 4.2 
97642 = 2 © 98 179 


The next Table gives the ſquare Perches, Quarters, and Feet, upon: 
the Face of any Brick Wall meatured by a Foot Meaſure, ſuppoſe a Rod of 
Ten toot, or otherwiſe; as for Example: A Wall 68 Foot long and 26 
Foot high makes 1768 ſquare Feet, which by the Table gives 6 Perches, 
1 Quarter, and gSFeet. And note, That 272 4 ſquare Feet make a Perch, 
204.3 three Quarters, 136 ; half a Perch, and 68 a Quarter. This Mea- 
fure is for Brick and half, which is 14 Inches, but if the Wall be thicker, 
account by half Brick, and ſay, es 3, roany other Wall in half Bricks; 
Js are the Perches and Parts found by Meaſure, to the Perches of that 
other Wall given in half Bricks, 


X M. 
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| kk M. C X. | 
Per. Q. F.| P. Q. F.| P. Q. F.|Q. F.| 
: land 23 nl an 3 EDS atie 10| 
2 | o738 © WGie7 1 WEED 2 Goo 0 
$ 1210 @ JH 030 @& RE © 201701 
$1166 3 Wy 6 & RE 3 TiO adi 
« | 103 2. 40118 1 WE & anie wo! 
©1200 1 i122 @ EE © Wie 60 | 
* 1397 © 4107 5 EE SS FLT US] 
8 | 293 3. 41|29 1 3&[o2 3 471 12| 
0 1 $90 2 201-1 © RES 3} MM 22 


The following Table is for Meaſuring Board, Glaſs, cc. by Inches, 
which will turn 1quare Inches into Feet, Quarters, and Inches; as 9342 
{quare Inches make 68 Feet, 1 Quarter, and 14 Inches. 


—_— 


"== W-1 

F. Q. In.| F. Q. In | Q. In. 
tjeb 's WI: 10 16 
EM E 7 TH 
SF WS COTE 
4|27 3 04|02 3 o04| 1 04 
C1 94 3 ST * 0 I I 4 
6141 3.264 © 2611 26 
+» 148 23 1616 & 17} 2 as 
Si 2 GG a 13 6s 
g | 62 2 oo |06 1 oo | 2 18 


Thus much for the Plain Meaſure of Area's and Superficies, whith if you 
underſtand , will be yery uſeful to you; for Example, I demand how _ 
{quare Miles are upon the Face of the Terraqueous Globe , or whole Eart 
and Sea? The greateſt Circle being 360*, and ſuppoſing 60 Italian Miles 
in a Degree, the Circumference will be 21600 Miles, and the Diameter 
6873 Miles in a reund Number, omitting Fractions z and being ſhewed 
in this Propoſition , that the Area of a Sphere is found by multiplying the 
Diameter by the Circumference , multiply the Diameter 6873 by the Cir- 
cumference 21600, and it gives the Produtt 148456800 ſquare Miles, the 
Area required, Now a Mile ſquare being 640 Acres, (for 320 Perches 
makea Mile , and'3 29 by 320 gives 102400 ſquare Perches , which divided 
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by 160 gives 640 Acres) and allowing 20 Acres for a Family-of 6 People, 
a Mile {quare will maintain 320; then deduRting half of the ſquare Miles 
of the whole Globe for Sea, there remains 74.228400 {quare Miles of Land, 
which multiplied by 320 gives 23753088000 People, that poſſibly may live 
upon the whole Earth z but this Number 1s far greater than the People living 
at once, for by Ricciolus his. Accompt. in his Geography , they exceed not 


1000000000. 
Prop. X. Meaſuring of Silids, 


V VE are come now to three Dimenſions for the Meaſuring of Solids; 
and as Superficies are meaſured by Squares of the tame kind , 
ſa Solids are meaſured by Cubes, as Cubick Inches, Cubick Feet, Cubick 
Yards, Perches, and Miles ,. a Cubick Inch being commonly the leaſt Mea- 
ſure. If the Side of a Cubick Foot be 12 Inches, to find how many Inches 
there are in the whole, I multiply 12 by 12, and it gives the ſquare Inches 
upon the Face of the Cubick Foot to be 144 ,. and then multiplying 144 by 
12 for the third Dimenſion, it gives 1728 Cubick Inches in the Solid Foot : 
This will appear perfeRly in the Cubick Foot Figure 61. Therefore the 
meaſuring of a Cube , is to multiply the Side by it ſelf, and the Produdt by 
the Side again. And as in the Plain Parallelogram, you- may imagin the 
motion of one Side parallel to the other, to deſcribe all thoſe ſeveral Squares 
that make up that Superficies ; 1o in the Cube , or Parallelepipedon, if you 
imagin the Superficies A B CD-to move through the.Solid, it will give you. 
the {cvcral Cubes in that Body by that Dimenſion. 

The Meature of a right Parallelepipedon , improperly called a long 
Cube, is to multiply one Side by another, producing the Square at the 
End, and then that Produt by the Length (all thoſe Lines meatured making 
one ſolid Angle) which produceth the Cubick Feet : As in Figure 47, where 
the Breadth at the Ends are 1 Foot 4 Inches, and 10 Inches, that is, 16 and 
19 Inches, which multiplied make 160 ſquare Inches for the End, and that 
n;ultiplied by the Length 5 Feet 7 Inches, that is, 67 Inches, makes 10720 
folid Inches, which divided by 1728, the Cubick Inches in a ſolid Foot as 
before ſaid, it gives 6 Feet ſolid, and 352 Cubick Inches , which is leſs 
than the 2 of a ſolid Foot, for there being 1728 in a Foot, 1296 ſolid 
Inches make + of a Foot, 864 the*, and 432 the;z. 

But to avoid theſe Parts by Inches, it is beſt to meaſure with a Foot 
divided into Ten Parts, and thoſe Parts ſubdivided into Ten again ; for 
then if you meaſure either Plains or Solids, the Work will give you Feet, 
and .Decimal Parts of a Foot of the ſame kind, without any ReduRtion at 
all; and in caſe you have no fuch Foot by you, then by the Sixth Decimal 
Table in the eAruhmetick you may put the Inches and Parts into Decimals, 
as if it were {ubdivided; as in the laſt Example, for 1 Foot 4 Inches 1 ſet 
down 1.333 , for 4, Inches by the ſaid Sixth Table gives .333, and for 10 
Inches I find there ,833., and for 5 Feet 7 Inches I find 5.583 ; now mul- 
tiplying 1.333_by .833 it gives Decimally 1.11059., and that by 5.583 
SIvCs 
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61 
gives 6.198 , which is 6 Feet and almoſt 2; of a Foot ,' which is lefs than a 
Quarter. ; : 

If you are not minded to work by Decimals , but by ſolid Inches, then 
this little Table following will immediately turn the ſolid Inches into ſolid 
Feet, Quarters of a Foot, and ſolid Inches ,. by InſpeRtion, 

| XV | M. "= 
ag F. & kk |. IC @ 
E105 1 c64 | 00 2 136 | © 100 
ki 3 128 , Ol © 272 | © 200 
$117 1 ws [or 2 ano 0 
4129 © 20610 © 20010 as 

5 | 28 3 320|02 3 248 | 1 o68| 
6 | 34 2 384 | 03 1 384|1 168 
7 | 40 3 016|04 o o88| 1 268 

8 | 46 1 foſ[os 3 226 |n 2687 
9 | 52 © 144 | OF © 360| 2 036 

Suppoſe 11572 ſolid Inches be to be turned into Feet, entring the Table 
as dire&ed in the lafk Propoſition, you will find they make 6 5 ſolid Feet, and 
340 ſolid Inches,” which are leſs than & of a Foot, as in this Example. 

Tach. E. &, Ih 

4 10000 = 5 3 O64 
rao = & 2 - 226 

: 500 = © 1 068 
73-6 & © 093. 

115732 = 6 - 2. 340 

But if the Parallelepipedon be not ' right, that one Side be not per- 
pendicular over the other, then muſt you find the Perpendicular or neareſt 
Diſtance to the Baſe, and multiply as before. All Walls, the Dimenſions 
of Rooms, Galleries, &c. are thus meaſured. 

The Meaſure of Priſms, or” the ſolid Body deſcribed before by that Afeaſure of 4 
Name, . is gotten by multiplying the Superficies of the Baſe into the Height 717m 
of the Priſm, that Superficies of the Baſe, being to be made of all Plain 
Figures, is to be gotten as in meaſuring Superficies; and that Height is to be 
meaſured by theneareſt Diſtance of any Part of the Baſe, continued if need 
be.to the parallel Top. 

For Example, Figure 63 , let the Baſe of the Priſm be abc def of fix Fig. 62. 


Sides, divide the Superficics thereof (meaſuring it as in Plains) into 4 Tri- 
angles, and 2 Diagonals , by the Decimal. Foot , whiclr comes to- 7 } _ , 
taar 
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Sphere, 


that is, 7,5 ; dnd' tet the Height b f be 3 and .7 Tenths of a Foot , which mul- 
[tiplied by 7.5 makes 27 folid Feet, .75 Hundrg@ Parts, which is juſt + of 
a ſolid Foot. 

Fo meaſure the Solidity of a Pyramid, is [tiply the Baſe (which 
like that of a Priſaumay be of many lorts of Supexficies) into one third part 
of the Height, whioh is taken by letting fall a Perpendicular from the Top 
of the Pyramid to the Baſe, produced if need be; for a Pyramid and Priſm, 
upon equal Baſes and Heights, are as 1 to 3, See the Figures 64. 

To find the Solidity of the Five Regular Bodies before deſcribed : 1. For 
the Tetrahedron, that is, a Pyramid, and laſt meaſured. 2, The Hexa- 
hedron, is the Cube before meaſured. 3. The Ottohedron, thus meaſured, 
Multiply the Square of one-of the Sides into 4 of the Diftance of any two 
Corners, and the Produdt is the Solidity ; for it is but two Pyramids upon a 
{quare Baſe. + Fhe DodecahedFon 1s only 12 Pyramids, whoſe Bale is a 
Pentagon, and Top the Ceriter , therefore multiply the Baſe into + of the 
Height to the Center 12 times, which is the Solidity of the whole : And 
to find that Height ,, take the Diſtance of two parallel Faces, the half is the 
Height. 5. The- Solidity. of the Iroſihedron conſiſts in 20 ſeveral Pyra- 
mids , whoſe Bates are Triangles, that is, its Faces, the Height is the half 
Diſtance of twd: equidiftand Faces ; multiply the Triangle , which is the 
Baſe, by 3 of theHeight, and that taken 20 times makes the Solidity. 

Now even as theſe laſt Regular Bodies are meaſured by the Number of 
Pyramids contained in them, even ſo all Irregular Plain Solids may be divided 
into ſo many Priſms and Pyramids , as Plain Figures into Triangles , and then 
meaſured as before. | 

Multiply the Baſe (that is, the Area of a Circle, taught before) by the 
Height of an upright Cylinder , or by the Perpendicular of a ſloping one , 
and the Produdt gives the folid Content, as in the Figures 65 and 66. 

Thus are round Columns, Trees (commonly meaſured in the middle) and 
all other ſuch F oops meaſured. But if it be a T7uk of a right Cylinder , 
obliquely cut oft, as in Figure 67 to deal with this Trunk , draw by the 
Point C a parallel Circle to the top, and divide MD into halves, then 
meaſure ab k g as a Cylinder by itlelf. 

The Solidity of -a Cone is gotten, if: you multiply the Baſe by one third 
of the Height; the Height is found as you may lee by Figure 68. 

To meaſure the Trunk of a Cone, ora Cone cutoff, as in Figure 69, firſt 
take the Diameters at both Ends of the Trunk , and the Height, then ſay, 
As the Difference of Diameters , zo the leſſer Diameter; ſo is the Height 
of the Trunk, to another Number , which is the Height of a Cone that will 
ſupply the Trunk; fo have you two Cones; and if you take the leſſer out of 
the greater , it leaves the Solid of the Trunk required. | 

The Solidity of the Sphere is found, by multiplying its Superficies (taught 
before) into one third part of the Radius or Semidiameter, or one fixth 
of its Diameter. I will give you ſome:few Proportions, that concern the 
Solidity of Spheres, Cylinders, Cones, &7: as follows. 

As 14, to 115 Or, As 1, to 7385399; ſets the Square'of — 
m 


— 


"BY 


Teo/ahedron 
vide Fage 53. ' 
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multiplied by the Side of the Cylinder , to the Solidity of the Cylinder : 
And, ſo is the Diameter ſquared, multiplied by one third of the Axis, ro the 


Solidity of the Cone. 
As 1, to 523599 3 ſo is the Cube of the Diameter, zo the Solidity of 


the Sphere. 

As 1, to .016887; ſo is the Periphery cubed, to the Solidiey of the 
Sphere. 

As 42, to-22; or, As 1, to .5236, ſo is the Diameter cubed, to the 
Solidity of the Sphere. 


A Cone , a Sphere, and a Cyliader, that have the ſame Heights, and Dia- 
meters of the greateſt Circles equal, are as 1, 2, 3. 


Meaſuring of Ships. 


For the Meaſuring of Ships , it will be found a very difficult matter to do 
it truly , the Body within being 1o irregular , however it will be requiſit to 
ſet down the way that Ship-Maſters and Carpenters generally uſe for the 
Meaſuring the Tunnage of a Ship, viz. They multiply the Length of the 
Keel, the Breadth of the Midſhip-Beam, and the Depth of the Hold, one 
into another , and divide the ProduR of thoſe three Numbers by 100, the 
Quotient gives you the 'Tuns of that Ship: And this is the Meaſure His 
Majeſty gives for Merchant-Men for the Wars. But where there is no 
Allowance for Guns, Cc. divide by gy , and the Quetient gives the Tun- 
nage; Example, A Ship is 60 Foot by theKeel, the Breadth is 20 Foot , 
*and 11 Foot deep in the Hold; I multiply 60 Feet by 20, and it gives 1200, 
which multiplied by 11 gives 13200 {olid Feet, I divide that by 100, and 
it gives 132 Tufts for the Meaſure of that Ship; butif dividedby 95, it will 
give 138 Tun, and almoſt an half, for Merchant-Men. 


Gauging of Veſſels. 


The Gauging of Veſſels (or all manner of Cask) may be required from 
you , therefore you muſt know, that the Gallon (which is the Common 
Meaſure for this Work) is of ſeveral Dimenſions , for ſeveral Meaſures arc 
now allowed and uſed : A Gallon for Dry Meaſure contains 272 Solid Inches, 
for Wine 231, and for Beer and Ale 282, The three following Tables 
are made for converting-any Number of. Solid Inches, whether of Corn, &&c. 
or liquid Subſtance, into Gallons ;, the firſt for Dry Meature , the ſecond 
for Wine, and the third for Beer and Ale. 

There being 272 Solid Inches in a Gallon for Dry Meaſure, 34 Solid 
Inches will Rand for a Pint; and 29 for a Wine Pint, and 35 for Beer or Ale. 

The Ule of theſe Tables is to caſt up what quantity of Gallons, Pints, 
and Inches, are in any Number of Soltd Inches, found in the Meaſure of 
any Cask or other Veſſel , either for Dry Meaſure by the firſt , for Wine by 
the ſecond , or for Ale and Beer by the third. Let one Example ſerve for 
all. Suppoſe 9845 Solid Inches were found to be contained in a Cask of 


Wane, , 
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9845 


$7 1 
= $6 7 26 
= 3 3 19 
= & 28 
= 0-9 
= 42 4&4 26 
Table I. 


Wine, take out of the ſecond Table g M. 8C. 4X. and to them addthe 5, 
and you will find the Content to be 42 
and the like Work for the reſt. 


Inch. 
9YOOO 
800 


40 


Gallons, 4 Pints, and 26 Inches , 


Solid Inches turned into Dry Meaſures. 


X M. M. 

"| 6. P. tm |G. P. In.| G. P. In 

1 | 026 6 04 | 03 5 14 | ©O 32 

2 | 073 4 o8| 07 2 28 | oo 30 

$i 22O 131 #1 © OS | Or 28 
KS 

4 | 147 © 16| 14 5 22 | O01 26 | 1 
s | 383 6 20| 46 3 02| o1 24 | 1 
S120 8 i622 © 6] 2 TH 
7” | 247 B® 26 | 25 5 30 | 02 20 | 2 
8 | 294 © 32| 29 3 1o | 62 18 | 2 
01200 = 22132 © 26 } 6s I6 | 2 

Table II. 


Solid Inches turned into Wine Gallons. 


X M. M. 

Te xo. ?.-aMi0. 7. &. | P. 
tie anos 2 18100 3 130 
2 | 086 4 18 }o08 5 o7] ©o 6 26]|0 
SL ET T1232 7 6100, 2 1151 
$113 nk 5] 17 2 wh ot F 24 
TT 29 21 FF OST 0 
ST HE 1207 7 281] 03 4 
TIS I 5130 232 1231990 © 
2 346 2 16 | 34 $ O03 | 03 3 

0 | 360 is 201 38 7 20 | On: 7 
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Table III. 
Solid Inches turned into Beer and Ale Gallon:, 


CM. X M. M. C. X, 

G. P. In. | G. Þ. In | G. P. In.| G.-P. In. | Þ. In 
I eos 4 11039 5 FE SS HO 3 e0ie 
Si 79s 1 [en 7 HEE TT IO © 21S 2 
3] 1064 2 23 | 106 3 02] 10 5 o3|1 © 18] 0 30 
$1 10139 3 win 6 WEE ES HT 5 Win Wn 
T5 2778 4 9 | 21977 43 WY FREE IS & 18 By 
61 2128 Fs nant 6 FE 23 92 1 evi s 26 
Ti] 269823 6 o7 j 248 2 MMI © [3 35 11 as 
S$| 2836 7 o8| 283 5 718 3 $312 6 24/2 of 
$2101 2 Wine 1 GEES gs © ns 3 


Thus for all Buſhels, Pecks, and other Meaſures, whether Dry or Wet, 
that are like Cylinders, get the Area of the Circular Baſe in Inches, and 
multiply the ſame by the Height in Inches, it gives the ſolid Content in 
Inches , which the foregoing Tables will turn into Gallons and Pints of 
Wincheſter Meaſure. 

And for obtaining-the Circular Baſe or Area, ſay, 

As 1, to .78539; ſo the Diameter ſquared, ro the Area. 

Or more eaſily by the Logarithms, thus; Add the Logarithm of the 
Diameter doubled, to the Logarithm 5,895085F, and it gives the Arca ' 
deſired , which added to the Logarithm of the Height, gives the Content 
in Inches; and if the Tables be not at hand , you may divide thoſe Inches 
by the ſolid Inches 4ft a Gallon of that Liquor, and it gives the Content 
in Gallons. 

But in meaſuring the Spheroid or Hogſhead, or Veſſels that are fo figured, 
you muſt take the Diameters at the Boung and Head , and by them get the 
Area's by the laſt Rule; then take two thirds of the Area of the Circle at 
the Boung , and one third of the Area atthe Head , and add them together, 
multiply the Sum by the Length of the Veſſel, and the Produtt gives the 
Solidity in Inches, which being turned into Gallons by either of the former 
ways , gives the Content in Gallons and Pints, 

Or if you ule this Proportion , 

As 1, to 5236; ſo the —_— {quared, to + of the Area. 
And, 
As 1, to .2618 ; ſo the Diameter ſquared, to + of the Area. 

Or, if by the Logarithms, for 4 -you ule 9,7i8999, for + $,417969 ; 
it will give the Area's as before, n Y 
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- If you would meaſure by a Gallon-Rod, fo divided as it will find the 
Gallons and Parts in any. Veſſel of” Cask; take the Cube Roots of 272.25 
for Dry Meaſures ,-of 231 for Wine, and 282 for Beer and Ale, which 
are 6.481 , 6-134, 6-557 and meaſuring the ſame on a Ruler of Inches, 
tike them exactly off, and place them on forne Rule ſeverally , and divide 
that into 100 Parts, and fo let the Ruler bedivided the Length of a But 
or Tun, every one of thoſe will be Gallons anJ 100 Parts, and whatever 
you meiſure with this Ruler, after Multiplication , all the: Integers will be 
Gallons, and the reſt Decimal Parts; -which will be very uſeful mn Gauging. 
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CHAP. IIL 


Of TriconomeTtRY, or Meaſuring of 
Plain Triangles , Taking Heights , Depths 
and Diſtances , Levelling , &c, 


PREFACE. 


His Chapter treats of the Analyſis or Reſolution of Plain Tri- 
angles , and you are not only to conſider Triangles drawn before 
your Eye on Paper , but alſo thoſe that are conceived to be made on the 
Ground , in the Air, upon the Sea or Waters, or in the Heavens : 
And becauſe this Doftrin is of great uſe, and ought in all its Parts 
to. be perfettly underſtood , 1 will therefore take more than ordinary 
pains'to explain and accommodate it to your tender Years and Capa- 
cities , deſving you not to flip any part of this Chapter , but perfetly 
to wnderſtand it ; and though 1 cannot ſay it is perfettly demonſtrated, 
'till you come to the Laſt Part , yet I have illuſtrated it , and explained 
it ſo to the full, that you will perceive the Reaſons of it very plainly , 
and with much aclight, But before Iproceed to the Rules, theſe Ge- 
neral Notions are to be underſtood, 


SECTION I. 


Of Definitions, and Notable Propoſitions, belonging to Trigo- 


nometry. 


IF RIGONOMETRY is the DoQtrin of Meaſuring Tri 


angles. 


| It. A Triangle is a Figure comprehending three Apgles 
by three Sides , asin the Figures 1, 2, 3, 4- 


RK 2 IH. A 


Fig. 1,2,3,4 


_ 
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Fig. I: 


fig. &. 


Fig. 5, 


the Arch DH: And the Complement of an-Arch leſſer than a Quadrant, 


I. A Triangle may be deſcribed either upon a Plain Superficies,, on a 
Spherical or Globous, 


IV. ATriangle deſcribed upon a Plain Superficies is called a Plain Tri 
angle , as the two firſt Figures (1,2.) BAC and B CD; and this kind of 
Triangle is always Right-lined. 


V. A Triangle deſcribed upon a Spherical Superficies, or Globe;,. is 
called a Sp' erical Triangle ; and ſuch are reſembled in the Figures 4, 5: by 
the Letters bac and bed, and the: Sides of theſe Triangles are always 
Spherical or Crooked , being Parts. of the greateſt Circles upon the Sphere 


or Globe, 


VI. In every Triangle , both Plain and Spherical, any two Sides are 
called the Legs of the Angle , comprehended or contained by them; and. 
the third Side is called the Baſe of the faid Angle, as in the Triangle: 
ABC (Figure 7.) the Sides BC and CA are the comprehending Sides. 
or the Legs of the Angle C, and the third Side B A is the Baſe of. the ſaid 
Angle C. 


VIE. In every Triangle, both Plain and Spherical, every Side is ſaid to 
ſubtend-or lye under the Angle oppoſite to it; as in the Triangle ABC 
(Figure 1.) the Side B C ſubtendeth the Angle A; and the Side B A ſub- 
tendeth the Angle C,. and the Side CA the Angle B. 


VIII. In one and the ſame Triangle, whether it be Plain or Spherical , 
greater Sides ſubtend greater Angles, and equal Sides ſubtend equal Angles. 


IX. The Meaſure of an Angle is the Arch: of a Circle , deſcribed on 
the Angular Point, - and intercepted between the comprehending Sides , 
being ſufficiently produced : As in the Triangle B.A:C (Figure 5.) the 
Meaſure of the Angle ABC is the Arch CH, intercepted between the 
Sides BC'and BA, extended to H. This I ſhould not have repeated, be- 
cauſe the ſame was ſaid before in the laſt Chapter , which I defire you to 
call to mind ,. for this is eſpecially to be noted. 


X. Every Circle, as was there tavght, is divided into 360 Parts, which 
arecalled Degrees, and every Degree is divided into 60 Parts called Adinutes, 
and every Minute into 69 Parts called Seconds, &c. in the ſexagenary Pro- 
greſſion ;. but better it were to divide the Degree into Ten Parts , and every 
Tenth Part into Ten again, cc. in the decimal Progreilion; but berauſe 
this Progreſhon is not generally uſed , I proceed upon the former, 


XI. Therefore a Quadrant (or Quarter of a Circle) is go Degrees, as 
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is that which 'it wanteth of a Quadrant; as the Complement of the Arch CH 
(ſuppoſing CH 20") is the Arch CD70", which together make go?. 


XII. PFertical An;:les, or thoſe Angles which are oppoſite croſs-wiſe, are 
al: As CBH and E BF are equal both to 20®, and likewiſe the Angles 
CDE and HBE are equal both to 72. 


XIII. Angles, as wasſhewed in the foregoing Chapter, are either Right rig. 5. 


= Oblique; a Right Angle hath a Quadrant, or go Degrees, for its Mea- 


fure, as DBH; an Oblique Angle is either Acute (or ſharp) as CBH 
20®, always lets than go? , or Obtuſe (or blunt) which is always greater than 
a Quadrant, as CBE, whichis 160?, thatis, DBC 70*®, and DBE ge?. 


XIV. Many Right-lined Angles, concurring in a Point of a Right Line 
extended on both Sides, being all taken together, are equal to two Right 
Angles, or to 180 Degrees; as the Angles HBC, CBD, and DBE, 
concurring in the Point B upon the Right Line EH, are equal to two Right 
Angles, HBD and DEB. 


Fig. 5. 


XV. If a Right Line AB fall upon the Right Parallel Lines CD and ig. 6, 


EF, it maketh the Angles-which are alike placed to be equal, and alſo the 
Angles that are alternately placed to be equal, and contrariwiſe; as the 
Angles BHD and BGE, whichare alike placed, are equal; ard again, 
CHG and HGF, which are alternately placed , are ſo likewiſe; and.ſo 
of thereſt ; for this 1 ſhewed before would follow, becauſe Parallel Lines 
are as it were one Broad Line. 


XVI. Every Triangle, whether Plane or Spherical , is. cither Right- 
angled or Oblique. 


XVII. A Right-angled Plain Triangle is that which hath but one Right 
Angle; and in ſuch, the Side that ſubtends the Right Angle is in an eſpecial 
manner called the Hypothenuſe, (or Subtenfe) and one of the Sides, including 
or containing the Right Angle, is called the Catherus or Perpendicular , 
and the other is called the Baſe, as in Figure 1, According to Mr. Ough- 
tred: DireRions, every Right-angled Triangled is to be Phy noted with 
the Letters ABC, fo that BA may be the Baſe, CA the Cathetus, and 
BC the Hyporkenuſe ;, and again, that B may be the Angle at the Baſe, C 
the Angle at the Catherus,, and A the Right Angle; as you may ſee in the 
Figures 14-2, 


XVIN. An OtEque-angled Triangle, is that which hath all its Angles 
Oblique , and this is moſt fitly noted with the Letters BCD; and whether 
this Triangle be Plain or Spherical, it is reduced into two Right-angled Tri- 
angles, by a Perpendicular let down from any Angle upon any Side made the 
Baſe:, extended if need be , which Perpendicular will fall either within the 
Triangle, 


Fig. 1 


Fig. 1,2. 


Fig. 2T & 
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Fig. 7,8,9,10, 
II, 12. 


I 2, 


Fig. 13. 


. 


[Trjapgle , (when. the Angles, at. the,Raſe ,are of ge; ſame; kind ,, that is, 
both Acute.,or, þoth Obtule ,; as it may: fall out ſometimes in; Spherical:Tri- 
angles,) or elfe. without the Triangle, if the Angles at the Baſe be of 
divers kinds, (the-one Acute, ithe-ocher Obtule,) on that part always where 
the Obtuſe Angle,is made z. as, youqay ſec inthe followingTriangles. * 

1. Note , That the Angle from which-you let down the!Perpendicylar 
may be marked with the Letter C, and the End of the Perpendicular (touch- 


- ing-the'Baſe BD). with the Letter. A, and ſo the. Perpendiculas of both , 


Right.angled Triangles ,. into. which the Oblique-angled Triangle is reduced, 


will be CA, and their Bates B.A and DA,. which Baſes may be called . 
'Cales. | 
Fig. 8, 9, Il; _,. Note, That the-Baſe.of the Oblique-angled Triangle BD, is either 


the Sum of the Caſes, as in Figures 6 and 10, BD is equal to B A and 


DA;-orelle, it.isthe Diffexence-of the Cales, , as, in the four other Tri-, 


angles in the Figures 8,9, 11,and 12; and, that"either B D is equal to 
DA; {eſs by .BA, as in the Triapgles in the Figures 8 and 11; orBDis 
equal toBA , leſs by DA, as.in the Figures g and 12. 

XIX. In a Plain Triangle, a Line drawn parallel to the Baſe, cutteth 
the cLegs. proportionally, 2 P. 6 Euclid: As in the Plain Triangle BAC, 
if. H1, ;aParallel to the Baſe BA, cut off a third part of the Side CA, 
it-will. alfo cut-off a third part of the Side BC; and therefore it will be, 


». MCA. O::BC.CH And :: 1A. HB 


The reaſon is , becauſe the Parallel Line cutteth all Right Lines drawn 
through the whole Space DELK, in ſuch proportion, as it ſelf cutteth 
the ſame Space. 


XX. If there be two or more Plain Equi-angled Triangles, (that'is, ſuch 
as have the three Angles of one equal to the three Angles of the other, each 
to its reſpeRive Angle,) then have they-the Sides about the Equal Angles 
proportional , 4 P. 6 Euclid. This being the chief Foundation of . all Tri- 
gonometty , is moſt diligently to be regarded. 

To. explain it, let the Plain Triangles bed and BCD be Equal-angled, 
ſo that the Angle b be equal to B, ;the Angle c equal to ©, and the Angled 
ng to D; then the Sides about the Equal Angles will be proportional, 
thus ; 

t-'.Lhd4,. be:: BD. BC 
s.:Mec-:cd:19 C.CD 
3. A4rcd.db:: CD. DB 


The reaſon is this, becauſe the Angle b of the little Triangle is equal to 
the Angle B of the greater Triangle; therefore if b d be applied to BD, 
the Side b c will of neceſſity fallupon the Side BC. Again, becauſe the 
Angle at c.isequal to the Angle at C, andthe Angle 4 equal tothe Angle D, 
therefore when. the little Triangle bdc is fitted into the greater BDC, 
the Side c d. will be parallel to. the Side CD; and according to the Propo- 
{tion 
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ſiriorr' next” before! oing , the Sides of 'the-gredtet Triangte BCD art cur” 
proportionillybythe'Side c4, therefore , 


As Bd-. Be :: BD. BC 


Which is the firſt Proportion, and the ſame will follow in the other two, 
by fitting the little Triangle upon'any of- the” Atgles of the greatet that is 
Equi-angle. 

XX1. If any Side of a Plain Triangle be produced , or continued forth, 


the outward Angle made by that continuation, is equal to'the two inward 
and oppoſite Angles, 32 P. 1 Euclid: As if the Side BD of the Triangfe” 


BCD beccontinued to'G, the outward Angle'CDG will be equal co the 


iggf2rd* and: oppoſite” Angles at B and C; for if DF be'drawtr pardllel to 
BC, then will the Angle CD G be equal to the Angles CDF and FDC, 

cauſe Parts. But by Propoſition XIV. of this Seftion CDF is equal to 
C, and-F DG equal to Bz therefore CDG isequalto'E and Br 


XXII. In every Plain Triangle, the three Angles are equal to two Right 
Angles, that is to ſay, to 180 Degrees as in Figure 16, the Angle B, 


more C, more the Angle BDC, arc equal to 180 Degrees; for the-Angles- 


B C, and BDC, are equal: to the Angles FDG, CD F-, and BDC,. by 
the laſt Propoſition , which all concur in one Point at'D, and'areall equal 
to two Right Angtes, or 180": Therefore, 

1. InaPlain Triangle there can be but one Right or Obtuſe Angle. 

2, If one Angle in a Plain Triangle. be either Right or Obtuſe, then the 
other two of neceſſity muſt be Acute. | 

3. If one Angle in' a Plain Triangle be Right, then of the two Acute 
Angles remaining, the one is the Complement or Remainder of the other 
to go Degrees, | 

4. In any Plain Triangle, if one Angle be ſubtrafed from 180 Degrees, 
there will remain the Sum of the other two. or if the Sum of- any two 
Angles be ſubtrated from 180®, the Remainder is the third Angle. 

6. If two Plain Triangles have two Angles equal -cither to other , then 
the third Angle of the one is equal to the third Angle of the other; and ſo 
both the Triangles ate Equi-angled, 


XXIIT. If a Plain Triangle be inſcribed in a Circle, every Angle is 
half of the Arch oppoſite to it, 20P. 3 Euchid : As the Triangle BCD, 
Figute 17, being inſcribed in a Circle, if the Arch  D be 50®, the Angle 
at C is 35*®, viz. half the Arch BD; for the Angle at the Center BED is 
doublets B'CD, in what part of the Circle ſoever it is made. The fame 
will happen, if the Center of the Circle falls without the Triangle, as in 
oy 18; for the Angle DEB is twice the Angle BCD; and fo of 
the reſt. 

1... Note, That if upon the Angular Point of any Triangle, as of A BC 
at B,, there be threc Circles, or more, drawn one bigger than _— 
tie 


Fig. 16. 


Fig. 17. 


Fig. 18. 


Fig. 19, 


—_ coma ER. <4 


Of Plan Trgmmeny. "Gans 


Chord. 


Fig. 20, 


the leſſer Circle is ter a Meaſurer of that Angle B with the other 
rt 


greater Circles for the leſſer is as greata part of his Circle, as the greater 
of his ; but this was intimated before. 
2, Note, That for any thingaid co be giver, is the ſame as ro be known. 


XXIV. In all Plain Right-angled Triangles, one of the Sides may be 
conceived the Radius or Semidiameter of a Circle, and may be expreſſed b 
ſome Quantity, the other two Sides are expreſſed in Parts of the firſt, 'for af 
the Varieties of the Acute Angles: See thoſe Tables, which are fitly by ſome 
called Canons of Tyianzles, and by others, Canons or Tables of Sines, Tan- 
gents, and Secants. 

And ſince it is very requiſite, that the Nature of Sines, T avgents, and 
Secants, be throughly learned by him that intends to ſtudy Trigonomerry , 
I ſhall ſet down their Deſcription in the next Seton. 


% 


SECTION IL. 


Propoſitions , ſhewing the Nature of Sines , Tangents , and 
Secants , both in Lines, Numbers, and Logarithms. 


I. F a Right Line divide a Circle into two Parts or Segments, that 
Right Line is called a S#brenſe or Chord, (or String, and that part 
of the Circle which it ſubtendeth (or lyeth under) is called the 
Arch or Bow of the ſaid Subtenſe or Chord : As in the Circle, Fi- 

gnre 20, K CisaSubtenſe or Chord, (or String,)and KEC or KFGHaC 

is the Archor Bow thereof; ſo F 4 is a Subtenſe or Chord, and FRECA 
or FGHa, either of them, the Arch of the ſame Chord : An4 ſo again 

CH isa Chord, and its Arch is CaH, or CEKFGH, 


I. A Subtenſe or Chord, when it is greateſt, divideth the Circle into 
two equal Segments, and ſubtendeth a Semicircle (or Half-circle or 180*) 
on either Side; as the Right Line F 4; and this is commonly called a Dia- 
meter, 


III. Half of this Diameter is called the Radius , which fignifieth a Sun- 
Beam or Spoke of a Cart-wheel, unto either of which, the Xadi; of Circles 


bear a very fit reſemblance, iſſuing from the Center unto the Circumference 
as the Right Lines BF, BE, BC, Ba, BH, and BG 


IV. A Subtenſe or Chord , not greateſt, is that which divideth the Circle 
into two unequal Segments , and therefore it ſubtendeth on the one fide an 
Arch leſs than a Semicircle , and on the other fide an Arch greater thana 

Semi- 
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Semicircle: As the Right Line CH, ſubtending the Arch CaH leſs, and 
the Arch CIH greater than a Semicircle. 


V. If a Diameter cut a Subtexſe or Chord at Right Angles, it cutteth it 
alſo into two equal Parts, and it cutteth alſo the Arch ſubtended by that 
Chord into two equal Parts : As the Diameter Fa, cutting the Chord CH 
at Right Angles in the Point A, cutteth it alſo into two equal Parts or Halves 
in the ſame Point; it cutteth alſo the Arch CH into two equal Parts in the 
Point 4, and the Arch CFH into two equal Parts at F, 


VI. Half of the Chord thus Divided, is called Sinus Reftus, or the Right 
Sine of that Half of the Arch ſo cut by the Diameter it ſubtendeth. Thus 
CA is the Right Sine of the Arch Ca, and alſo of the Arch CEF; and 
likewiſe A H is the Right Sine of the Arch 4H, and alfo of the Arch HGF. 
Hence it followeth : 

1. That the Right Sine of an Arch, leſs than a Quadrant, and of its 
Complement to a Semicircle , is one and the fame Right Line ; as the Right 
Sine of the Arch Ca and CEF, is the ſame Right Line C A. 

2. And therefore when we ſay, the Right Sine , or the Sine of the Com- 

plement of an Arch , we mean, the Right Sine of the Complement of the 
Arch leſs than a Quadrant, that is , the Complement or Remainder unto 
a Quadrant or 9o?, and not unto a Semicircle : As the Right Sine of the 
Complement of the Arch C a, namely, of the Arch it ſelf CE, isthe Right 
Line CI. 
- 3+ The Right Sine of the Complement of an Arch, is equal to that Part 
of the Diameter or Radius, which is intercepted betwixt the Right Sine of 
the Arch and the Center of the Circle: As the Right Sine of CE (being the 
Complement of C a) namely, the Right Line CI, is equal to the Right 
Line AB. 


VII. That Part of the Diameter, dividing the Subtenſe or Chord , 
which is intercepted between the Right Sine and the Circumference, is 
called Szyitta (an Arrow) or Sins Verſus, the Verſed Sine : As A a is the 
Sagitta, Arrow , or Verled Sine of the Arch Ca; and ſoisF A the Verſed 
Sine of the ArcchCEKEF. 


VIII. Therefore, taking the Right Sine of the Complement of an Arch 
from the Radius, it leaves the Vericd Sine of the fame Arch: As Ba Ra- 
dius, leſs by BA, the Sine Complement of C a, leaves C a, the Verſed 
Sine of Ca. And ſo the Right Sine of the Complement of an Arch, being 
added to the Radius, gives the Verled Sine of the fame Arch. 


IX. If a RightLine, touching a Circle at the one End of an Arch, meet 
with the Radius produced at the other End of the Arch; it is called, the 
Tangent of the Arch thus boundcd ; and the Radius to produced to the 
Tangent is called the Secant of the fame Arch , becauſe it cutteth through 
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Defrription of 
the Lines upon 
Paper. 

Fig. 21. 

Line of Chords. 


the Circte : Asthe Line ac is the Tangent. of the Arch'aC, and the Line 
Bc is the Secant of the*ſame Arch aC ; fo likewiſe EDis the Tangent of 
the Arch E C, and BD'is the Secant of the ſame Arch. 


X. The Radius, the Right Sine , and the Right Sine of the Complement of 
any Arch, make a Plain Right-angled Triangle, as BA C; and the Radius, 
the Tangent, .and Secent of the ſome Arch, make another Right-angled 


Triangle, Equal-angled ,. or. like to the former, as the. Triangle Bac : 


And laſtly , the Radizs, the Tangent of the Complement of the ſame Arch, 
and the Secant of the Complement of the ſame Arch, make another Triangle , 
CE 9. or like-to both the former, as the Triangle BED. 
ence, by the former Propoſition of Equi-angled 1 riangles, by compa- 
ring one Triangle with.another, and taking the Sides about - the Equal 
Angles, . will follow theſe Propoſitions, between the Radixs , the Sine, T an- 
rent, and Secant, of one-and the ſame Arch ; and the Sine, Tangent, and 
Secant, of the Complement of the ſame Arch; thus : 
!, As Sine Complement, .ro Sine; ſo Radius, to Tangent, Becauſe... 
BA. CA':: Ba. Ca 
2. eAs Radius, to Sine; ſo Secant, to Tangent. Becauſe, 
BC. CA ::'Br.c& 
- 3. As Sine, to Radius; ſo Radius, .to Secant Complement... Becauſe , 
CA'. BC :: BE . BD 
4. 4s Tangent, to Radius; ſo Radius, to Tangent Complement. Becaule, 
LOS , Bs.:: BE . JIE 


XI. The Diameter, the Chord of an Arch, and the Chord of the Com- 
plement of the ſame Arch to a Semicircle, make a Right-angled Triangle, 
as FCa; and the Sine of the ſame Arch is always a Perpendicular , drawn 
trom the Right Angle of the ſaid Triangle-upon its Baſe, as the Sine CA; 
and therefore (by 8 P. 6 Exclid) there are three Right-angled Triangles , 
all Equi-angled, or like one to another, as the three Triangles FCa, 
FAC, and CAa, Henceit followeth , by comparing thoſe Triangles. 

1. 4: Sine Verled, to Sine; ſo Sine, to Sine-Verled of the Complement 
to 180 Degrees, Becaule, 

FA. Ca::CA.As 
2. As two Radii, to Chord; ſo Chord, to Sine Verſed. Becauſe, 
Fa. Ca:: Ca. Aa 


XIt, . Having hitherto treated of theſe Lines in general, I come now to- 
ſhew-how they may-be deſcribed upon Paper ſeverally , viz. the Lines of 
Chords, Sines, Tangents, and Secants, And firſt of the Chords. 

1. Form the general Figure 21, and divide the Circle (as you hive been 
before . taught) into- four Quarters or Quadrants, iz. M, N;9, V, by 
croſſing the Center C with two Diameters at Right Angles, viz. AB 
and P Q; divide each Quadrant into go Degrees, and number them as in 
the. beforc-mentioned Figure , that is, the Quadrants M and N from A” 
| and 


_- 
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and B toward Z into go Degrees each , and the Quadrants O and V into go 
Degrees each from P ;; then to deſcribe a Line ot Chords of go Degrees, 
drawthe Chord of go Degrees from P to Bin the Quadrant V, and fetting 
one Foot of your Compaſſes in P, extend the other from Degree to De- 
gree, through all the go Degrees of the Quadrant V ,* in the Circle PB, 
keeping that in the Point P fixt, and transfer them all into the Cherd-Line 
PB, as they are aQually done in the Figure for every 10 Degrees, and 
number them from P to B, thus, 1c, 20, 30, &c. Now it is plain, that this 
Line is a Line of Chords, all the Chords being actually transferred into it. 
And becauſe a Line of Chords of 60 Degrees will many times be ſufficient 
for ule, you have the ſame deſcribed from P to Q in the ſaid Quadrant V. 
And theſe Lines, for a greater or leſſer Circle , may be thus divided , and 
placed upon ſome Ruler, or otherwiſe, as you ſee below in pb and pg. 
Note, that pq is always equal to the Radius or Semidiameter , by which 
it was made. 

2, The Line of S:es being always equal to the Radius of the Circle , Line of Sizes, 

and here repreſented by the Semidiameter CZ, and C A, both theſe being F#+ 21 
the ſame, and thus divided, lay a Ruler from Degree to Degree in the 
Quadrants N and M, from A and B towards Z, v:z. from 10* to 10*, 
20? and 209, 30* and 30®, Cc. as you lee attually in Figure 21, being all 
Parallels'to A C B the Diameter, and numbred from C to Z accordingly : 
And that this is a true Line, repreſenting all Sines of each particular De- 
gree in the Quadrant, is viſible in the Quadrant N, where the Natural 
Sines are let fall perpendicularly, from each 10 Degrees in the Quadrant , 
upon A © the Radius , which is equal and alike divided, as CZ; and this 
Line may be placed upon a Ruler, or otherwiſe, as may be ſeen below the 
Figure at c z. 

3. The Line of Tanzents is repreſented by the Line BRTX, raiſed zine of Ta 
perpendicularly upon the End of the Diameter B, and ie is divided into $ents. 
Degrees by laying a Ruler upon the Center C, through and upon every 
Degree of the Quadrant BC of the Circle, and to mark out the Diviſions 
upon the Tangent-Line, as you ſee atually done for every 10 Degrees : 

And that this Tangent-Line thus divided, is the true Tangent-Line for this 
Circle, is plain by Propoſition IX. of this Se&tion 5 which may be transferred 
and placed upon a Ruler, as below is done upon 6 x. 

4. The Line of Natural Secants is repreſented by the Line B,r,t, and is ins of Nats 
deſcribed by fixing one Foot of the Compaſſes in the Center of the Circle 74 Secants, 
C, and extending the ofher Foot to every Degree in the Tangent-Line , | 
transfer the ſame into the Secant-Line B, r, t, as you fee in the Figure, for 
every 10 Degrees, which is according to the Definition in Propoſition X. 
and is deſcribed apart below in the Line 6 e. 

5. I will ſhew you another Diviſion, very uſeful in many Propoſitions of Zine of Half 
the Sphere or Globe , eſpecially for the Projeting thereof , which is, a Line 748% 
of Half Tangents. This Line is made upon the Semidiameter or Radius 
CP, which is divided by laying a Ruler upon the Point A, and upon every 
Degree of the Quadrant V in the _ PB, and marking the Diviſions 
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upon the ſaid Radius PC, as you ſee done, for every 10 Degrees : By 
which it is plain, that this Line is a Line of, Half the Natural Tangents 
for having continued the Tangent-Line downwards to 45 Degrees , every 
one of thoſe will be two Degrees upon CP, becauſe the Angles at the 
Center C are double to the Angles at the Circumference A, all repreſented 
below by br r. : 

The Line of Yerſed Sines I meddle not with here, as having (4id already 
as much as is ſufficient for this place, and ſhall leave the reſt *till another time. 

Note, That 60 Degrees upon the Line of Chords, go Degrees upon the 
Sines, 45 upon the Tangents, and the firſt Beginning of the Line of Se- 
cants, are all equal to the Radius or Semidiameter. 


XIII. Having deſcribed theſe Lines already, Geometrically and Natu- 
rally , and they being of ſuch wonderful Uſe, that induſtrious Mathema- 
ticians have made Tables for every Degree, Minute, and TenSeconds, in 
Numbers , I ſhall now proceed to give fome light for the Making thoſe 
Tables, and of their Nature, though the Demonſtrations I muſt refer to 
another place. | 

Afﬀter the Table of Logarithms, in the Third Part of this Work, follows 
the Canon of Triangles, which contains firſt the Tables of. Natural Sines , 
Taneents, and Secants, and then the Logarithms of the Sines and Tangents. 
Of all theſe I ſhall give the following account. 

1, The Right Sines, in order to their Conſtrution in Numbers, are cither 
Primary or Secordary : The Primary are theſe, (by which the reſt are found) 
firſt the Radius or Semidiameter, which is always put to be 1,000, 1,0000, 
1,00009 , or more, and is. the Side of a ſ{exangle Figure inſcribed in a 
Circle, equal always to the Chord of 60 Degrees, as has been often remem. 
bred , is the firſt Primary Sine; from which it follows, that the half of the 
Radius, or the Chord of 60 Degrees, is the Sine of 30 Degrees, which 
Number if you ſeck in the Tables unter 30 Deg. you will find againſt it the 
Sine ,y0000. The other Primary Sines, are 60, 18, and 12 Degrees, 
being the Halves of the Chords 120, 36, and 24 Degrees, and may eaſily 
be found. Now the Secondary Sines of 6, 3, 1, &c. Degrees, arc found from 
the former , and fo the whole Table may be made by tuch Rules , that will 
be too long and intricate for you to know at this time. 

The Table of Natwal Sines begins with the Sine of 1 Minute, which is 
found to be ,00029, ſuchas the Radius is 1,00000 ,. and fo proceeds to 60 
Minutes, or 1 Degree, and fo on in the firſt Column, from Degrees to De- 
grees and Minutes, *till it comes to 45 Degrees, the Sine whereof is ,70711 3 
and then returns from 45 Degrees to 1 Degree or 60 Minutes , and fo back 
again in the fecond Column to go Degrees , which are the Complements of 
the firſt Column , or Remainder to go Degrees; as in theſe Examples, 


Sect. 1: _ Of Plain Trigonometry, 


Deg. Min. Sines. Co-ſines. | Deg. Min. 
3 45 | 06540 99736 | 86 15 
7 10 | ,124596 »99219 | 82 50 
27 19 | ,45891 438848 | 62 41 
38 30 | ,62251 78261 | 51 30 
47 15 | 373432 67880 | 42 45 
59 39 | 36295 50528 | 30 21 
78 40 | ,98090 ,I9652 | 11 20 


The firſt Column contains the Degrees and Minutes, propoſed to find' 
' the Sines, which are ſet down in the ſecond Column, and in the third 
Column is the Complements of thoſe Sines, called for ſhortneſs Co-ſmes , 
and in the laſt Column are the Degrees and Minutes of the Quadrant, 
which are.the Complements to thoſe in the firſt Column to a Quadrant. 

Thus may any Sine, for any Number of Degrees and Minutes to a Qua- 
drant, be found quickly out, 

2. The Natural Numbers for the Chords are eaſily deduced from thoſe of of Natural 
the Sines , for becauſe, as I fhewed you before, the Sine of any Degrees Chords. 
is half the Chord of that doubled Arch ; as the Sine of 30 Degrees being' 
50000, doubled makes 1,00000, for the Chord of 60 Degrees , equal to 
the Radius: So if Ideſire the Chord of 38 Degrees, I ſeek in the Table for 
the Sine vi 19 Degrees, the half thereof, which I nd to be ,32557, which 
I double, and it makes ,65114, the Chord of 38 Degrees. And after this 
manner , I made the Table for the Chords, for cach Degree to go, for the: 
Radius 1,000, of three Places only.. 


eA Tables of Chords for whole Degrees to g0*. 


[D.\Cord. D..Chord.| |D.\Chord. D.Chord., D.Chord.| |D.\Chord 
1; 017] [16 2278] |31] 534 [46] 9781 [61/1015] |76[1,23 
2/ 3035] |17| 290] [32] 5551] 147 1797 6211030] [77112245 
3 2052. 18, 4313] [33] 5638] [48] ,813 63/1,045] |78[1,259 
4] 070, "9, »330 134] 2585] [49] 2830 64 1,060] [791273 

| 51 2087] [20,347] [35] 2601] [50] 845] [65/1,074| [8011,286 
6| ,no5| [21] ,364| [36] 4618] [51] ,861] [661,089] [81]1,299 
7] 4122] 22] ,382] [37] ,635] [52] 876] {671,104 |82[1,312 
8. 129] [23] 9398] [38] ,651] |53] 892] [681,118] $311,325 
9, 3157] j24] 3410 39 668] [54] ,908] [69/1,132] {$411,338 

10, 175] [25/2432] [49| 163844 55) 2923] [70/1147] (85112351 

by 192] [26| 450] |41| ,700Þ [56 »939} [711,161 8611,364 

[12] ,209| [27] 3466] |42| z717] [57] »954 [72114176] [85114377 

13] 226] j25] ,4%4| [43] 733] |58| 2970] [721,190] |88[1,38g| 

(14, »244| [29] »501] [44 5749] |59| 984] [74/1,204| |89/1,402 

I5, ,261) {30} ,51 45! 4765 60 1,COO) {75j1,217 90, 1,4 14 
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and ſetting one Foot of the Compaſſes in b on the Tangent Scale, 


This Table of Chords will be of good uſe, for the Making of Lines of 
Chords for any given Radius, as I ſhall forthwith ſhew you. 

3. The Natural Tangents and Secants, as they are expreſſed in the ſaid 
Tables, and go along , (ix. the Tangents in the fourth and fifth Columns, 
thoſe in the fourth for- all Negrees and Minutes under 45*, and in the fifth 
for Tangents above 45? , and to for the Secants in the fixth and ſeventh Co- 


lumns,) may be made out of the Tables of Sines, by ſeveral Proportions, 


too dirficult and tedious to be here ſet down. 
The Uſefulneſs of theſe Tables will fully appear , when I come to the 


Reſolution of Triangles. But before I go further, 1 will here ſhew, how 


the Scales (for any Radius) of Chords, Sines , and Tangents, may be eaſily 
made by them. 

Firſt for Chords, if you make a Decimal Diagonal Scale of the Length 
of the Radius, (as for Example, to the Radius of the Circle in Figure 2r 
is made a Diagonal Scale in Figure 22,) and then with your Compaſſes if 
you take from that Scale the Numbers an{wering the Degrees in the Table 
of Chords laſt ſet down , and prick them down'0n « Line, you may make 
a Scale that will be juſt equal to the Scale of Chords,p 6 for 90*,or p q for 60?, 
deſcribed underFigure21. For Example, if out of the Diagonal Scale you 
take ,551, the Number anſwering 32 Degrees in the Table , that Diſtance 
will reach from p in either of thoſe Scales to 329. 

The Ulſcsof theſe Lines of Chords arc very great, for whereas I taught 
you (in the Prattical Geometry ) to meaſure or lay down Angles by the Circle 
divided , now by a Line of Chords you may do the ſame as ſuddenly, for 


if you take the Chord of 60 Degrees, and deſcribe a Circle upon the Point 


of the Angle, the Scale will meafure the Chords as in a Circle; and having 
three of them made of ſeveral Radiufſes, they will be more proper than 
Circles of thoſe Semidiameters. 

Solikewile the Scales of Sines, T angents, and Secants, deſcribed by c z 
for Sines, b x for Tangents, and br : for Secants,” may be made by the 
Tables, as well as before I ſhewed by the Circle it ſelf. For Example, if I 
would find the Length of 41* of the Tangents, I look in the Table of Tan- 
gents and find ,869/29, and cutting off two Places to the right hand, as 
too exadt for the buſineſs, I take ,3869 from the Diagonal Scale in Figure 22, 
e other 
will reach-to 41% exaQly. 


XIII. Thefe Tables thus deſcribed, the Radius to them being 100000, 
and this Radius being always one Side of a Right-angled Triangle , the other 
two are expreſſed in the Canon or Tables by Sines, Tangents, or Secants. 
For Example , let the Right-angled Plain Triangle B A C in Figure 20 be 
conſidered ; if you make BC the Hypothenuſe Radius, that is 1,00000, 
and if the Angle at B be 20 Degrees, equal to the Arch « C 3o Degrees, 
then is the Side C A the Right Sine of 30 Degrees, that is ,5cooo , and 
B A the Sine Complement of B (zz. the Sine of the Arch E C, equal tothe 
Angle BCA) that is ,86603. 

\ Again, 
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Again , if youconſider the Right-angled Plain Triangle Bac, and make 
Ba Radius equal to 1,0c009, then will a c be the Tangent of 30 Degrees 
57735 and Be will be the Secant of 30 Degrees 1,15470. And this may 
be done for as many Triangles, as there are Lines for Degrees and Minutes 
inthe ſaid Tables ;; ſo tharif you would know the Quantities of the Sides, 
and have but the Angles, you may ſet them down as before very eaſily. 

Near to theſe Natural Sines and Tangents ſtand the Arrificial Sines and 
Tangents , againſt their reſpeftive Degrees and Minutes, and are to be 
found as was ſhewed before in the Natural. The Artificial Secants are not 
fet down, becauſe they may be omitted; and the Reſolution performed by 
the Sines and Tangents only. The Making of theſe Artificial Sines and 
Tangents I ſhall purpoſely omit , they: being _ butthe Logarithms of 
the Natural Sines and Tangents, which Logarithms I ſhall ſhew the Reaſon 
of in the Laſt Part. 

Theſe things being premiſed, I ſhall now come to the Calculation it ſelf 


of Plain Triangles, which (as much as I here intend) isnothing elſe, but - 


to find out the Fourth Term from Three given , by the Golden Rule of Pro- 
ortion, And thele Four Terms are always Four Right Lines, whereof 


wo are always the Sides of one _—_ Triangle, and the other Two - 


are the Sides of another Right-l Trangle, of Equal Angles with' the 
former ;, fo that all their Sides about their Equal Angles are Proportional , 
as it appears by Prop: XIX. Sect. L of this Chapter. 

All Right-lined Triangles are already Calculated in the Table of Sines, 


Tangents, and Secants, according to the Parts of the Radis of the Circle, - 


into which the Triangle is adſcribed, the ſaid Radims being ſuppoſed to be 
1 with Cyphers , as 1,0000 or 1,00000, Cc. as before. If thereforeyou 
have a Triangle to- be Refolved , you may do it by help of one of theſe 


Triangles, of Equal Angles with the Triangle to be Relolved; all the Parts: 


of which Triangle are defined by the faid Tables of Sines, Tangents, &c. 
and among the multitude of Plain Triangles defined by thoſe Tables, you 
ſhall light upon the right one,. by comparing the Parts of it with the Parts 
of the Triangle to be Relolved, as you may ſce in the following Problems , 
which I ſhew how to Reſolve three manner of wavs, viz. 1. By Scale and 
Compaſs: 2. By Natural Sines,z Tangents , and Secants: And +. By I,o-- 
garithms. 
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| SECTION IIL. 
The Calculation or Meaſuring of Plain Right-angled Triangles. 


Or the Calculation, there are two Problems, according to the 
twofold Variety in the Four Parts of the Triangle , which are 
Ingredients in the Queſtion , whereof the Right Angle (or go 
Degrees) is always one. 


Problem TI, 


Of theſe Four, the Right Angle , One of the Acute Angles , the Hypo- 
thenuſe , and the Side ſubtending the Acute Angle ; any Three 
being grven , tofind out the Fourth, 


TE Right Angle being always go Degrees, equal to the Radius, is 
always givettand known, wherefore any Two of the Ingredients will 
find the Third. 

Let the Triangle propoſed to be Reſolved be abc in Figure 23 , where 
the Angle at bis 23* 15', therefore the Angle at c will be (its Complement 
to 90?) 66* 45' , the Hypothenule bc 347 Yards, and it is required to find 
out the Sides ba'and ca. 

1. To perform this by Scale and Compaſs, which you muſt have ready , 
and a Circle, or a Line-of Chords divided exaRly into Degrees, and let 
your Scale of Equal Parts be a Diagonal , ſuppoſe of Inches, as in Figure - 
24, with the Line of Chords adjoyning to it. Thus in Figure 25 draw & 
Line to repreſent the Baſe b a at length , ſet it off by the Line of Chords, 
taking 60 of it for the Radius, deſcribe the Arch fd, take out 23* 15' 
from the Line of Chords, and ſet it from 4 to f, and draw the Line b fe at 
length, from the Diagonal Scale Figure 24, take off 347 , (by letting the 
Compaſſes in the Line of 3 Inches for 300, then tell 7 of the Parallel Lines 
in the ſaid Line, and go vp that Parallel Line ?till you meet with the Dia- 
gonal 4 that croſſeth it , that Diſtance is 347) which ſet frombtoc, then 
from c let fall a Perpendicular c 4 upon the Baſe Line 6 a, and where it meets, 
as at 4, the two Sides 6.4 and ca are given and terminated, and taking 
them one after another, and applying them to the Scale Figure 24, you 
fhallfind ba 318.8, and ca 136.9 Yards, which is 318 Yards, and ;* of a 
Yard, and 13673 Yards. lhe ſame would follow, if you ſet off the 
Angle c, and let fall the Perpendicular b 4. 

But ſuppole the Baſe © 4 was given 318.8, and the Angle as before, to 
find out the Hypothenule and Cathetus c a, I draw a Line for the Baſe b a, 
and ſet off from the former Scale 318.8 from a to b , then upon b I ſet off 
23* 15', an]draw bc atlength, laſtly upon # I raiſe the Perpendicular " 
an 
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and ſo find by Meaſure bc 347, and c4 136.9, Thus is this Problem caſily 
reſolved mechanically. | 

2. By Natural Sines the Proportion will be found thus : 4s Radius, or 
Sine of go*, (the firſt Term,) ro the Sine of the Acute Angle, (the ſecond 
Term; ) ſo is the Hypothenuſe, (the third Term,) 7s the Side ſubtending 
the Acute Angle, (the fourth Term.) 

The four Terms may be altered to find any of the things fought; for the 
Rule being, |  . DS2IS%S 

By ——— the ſecond and third Terms, anddividing the Product by 
the firſt , you will find out the fourth Term. | 

But if the third Term was ſought, then ſay , 


3.4 89 
And if the ſecond Term was ſought, then ſay , 


TO, 

And fo of any ſuch Terms, which muſt be diligently obſerved, 

Now the former Proportion is found out, as in Figure 25 , where the 
Triangle propoſed to be Reſolved is 4b c as before, and the Circle has in it 
the Triangle ABC, Equi-angled to abc, and therefore their Sides about 
B and b are proportional, that is, 4s BC Radius, to CA the Sine of C 
or c; ſo is bc the Hypothenule, to the Side ba. Becauſe they are both 
Right-angled , and the Angle B being made equal to the Angleb, the Angle 
C is equal tothe Angle c. And fo the Rule holds as above. 

Therefore if the Side c 4 was demanded, it will be, 4s Radius 1,00co0 , 
to the Sine of the Angle b ,39474; ſo is the Hypothenuſe bc 347, to 
the Side c a. Multiply ,39474 by 347 , and it gives 136.97478, which 
divided by 1,000co , gives for Anſwer 136.9 , for the Side c a. 

3. By Logarithms, whith performs all without any labour of Multipli- 
cation and Diviſion; in ſtead of multiplying the ſecond and third Terms , 
add their Logarithms , and in ſtedd of dividing by the firſt, ſubtraGt its Loga- 
rithm from the Sum of the other two , and the remaining Logarithmwill give 
the Anſwer. But now you muſt call to mind the former Rules in Arithme- 
tick, concerning Decimals and Logarithms. 

The General Rule for Reſolving the laſt Problem , made by comparing the 
two Triangles, gives the following Anilogies, wherein for the Hypothe- 
nuſe I take bc, tor the Baſe ba, and the Cathetusc a, the Angles, /+. for 
Sine, ſi-co. for Sine Complement, r. for Tangent, and r-co. for Tangent 
Complement; the Secants are ſet by. 


To find ca, by bc and the Angle at b. 


As Radius , 10,COOOCO 
to be 347; 2,540329 

. For ca Aged. : 
: So fe. b 23* 15), 94596315 
to c 4 136.993. XX 2,136644 


So the Cathetus c a is 136% Yards, 
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As Radithy | 10,000009 

| to be 3473 2,540329 

2 For 5 Soſrnof c 66* 45) 9,963217 
to ba 318.82 2,593546 


So the Baſe ba is 318 Yards. 


Haviiig the Baſe, or Cathetus , and one of the Angles, Þ or c, to find the Hypo- 


thenuſe. 

As fs. c. 66* 45), 9,963217 
to Radius ; 10,000000 
3- For bs So ba 318.8, 29503545 
to be 347. | 2,540328 

So the Hypothenuſe is 347 Yards. 
As fr. b 23* 15'\,. 94596315. 
. to Radius; 10,00000@ 
Again, 6c So ca 136.98, 2,136644 
to be 347 Taras. 2,540329 


So is the Hypothetuſe 347 Yards, as before. 


Having the Hypothenaſe and Cathetus, or Baſe , to find the Angles. 


As Hypothennſe be 347, 24,540328 


| 3 ab R adins;, 1O,COCOOO 
4 Angleate<. Baſe be 318.8, 24593545 


to ſs. Angle c 66* 45.0 9,963217 
So is the Angleat c found to be 66® 45/. 


As be 347, 2,540328 
to Radius; I0,000000 
3. Angleatb | So ca 136.9, 23136644 


*to Angle at b 23* 15%. 9,596316 
So the Angle at b is found to be 23* x5”. 
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SeRt. 3. Of Plain Trigonomerry. © 


Problem 11. 


Of theſe Four , the Right Angle , the Acute Angle at the Baſe, the 
Baſe , and the Cathetws ; any Three being given ; to find out the 

Fourth, 

T He Operation in the laſt Problem, by the Compaſs and a Circle divided, # #4le «nd 
will ſhew this or any other Propoſition in Right-angled Plain Tri. <9" 

angles; for ſuppoſe either of the Acute Angles, and either Baſe or Ca- 

thetus, be given , work thus : Upon Paper draw a Line that ſhall repreſent 

the Baſe B A, Figure 26, raiſe a Perpendicular at A, viz. AC, then Fig. 26. 

for either the Baſe or Cathetus being given, ſet the ſame off from your Scale 

fromAtoBorC, thenat BorC ſet off the Angle goes » It will limit the 

Triangle, and give you the Hypothenuſe , or the other Side. 

I ſhewed you the Pra&tice by the laſt Problem, and when you will exerciſe zy waurs 
your Pen to Arithmetick, yau may work this by Natural Sines and Tangents, Sines aud T'ar- 
multiplying in ſtead of adding, and dividing in ſtead of ſubtraQting , as 8% 
followeth by Logarithms. 

Firſt for the Analogy, As Radius, (1,) to the Tangent of the Acute zy Logarichmr, 
Angle at the Baſe; (2; ) ſo is the Baſe, (3,) ro the Cathetus, (4.) And if 


it be BS 4: 
It will follow 3 «. 3't3_d 
And TY HH © 


This ariſeth from comparing the Triangle BAC (Figure 26) with the x1, 25, 26- 
Triangle BKD, (Figure 25,) alike and Equi-angled, becauſe the Angle B, 
in the Triangle BAC, to be reſolved, is equal to the Angle K BD, in 
the Triangle to be compared, and having either of them, the remaining 
Angles will be equal; and therefore, As BD Radius, to DK the Tan- 
gent of the Angle at the Baſe B; ſo is the Baſe B A given, ro the Cathetus 
CA; which is the former Analogy, and to be varied as before, therefore, c. 


As Radiat , 10,000000 


to Tangent of B23* 15's 9,633098 


For C A So B A 31882, 2,503545 
toC A 136.98 x12,136643 

As Radius , 10,000000 

to t,of C. 66* 45'3 10,366901 

hos BA Sos CA 13698, 2,136657 
to B A 318,32 2,593558 
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Fig. 27- 


| To vaiſe « Pev- 


As B A 318.82; 2,503545 


For the An- J to Radius, 10,000000 
gleatB YSos CA 13698, 2,135657 


to t. Angle B 23” 157 94633112 


As CA 136.98, * 24136657 


For the An- J to BA 318.82; 2,593545 
gle at C YSo #s Radins, 10,000000 


to t. Angle C'66* 45'. 10,366888 


Here I think fit to declare the 47th Propoſition of the Firſt of Exclid, 
that is , That the Square of the Hypothenule of a Right-angled Triangle , 
is equal to both the Squares made upon the Baſe and Cathetns; for Example 
ſee Figure 27, where ABC is a Right-angled Triangle, the Right Angle 
is A, the Square of the Hypothenuſe is BCDF, which is always equal to 
the two Squares BAKI and ACGH; for 5, 4, 3. will be the Sides of 
ſuch a Triangle, 5 for BC, 4 for BA, and 3 for AC, the Square of 5 
is 25 , the Squareof 4.is 16, an1of 3 is y; now the Square of BC is 25, 
and the Squaresof BA and CA are 16 andg , whichare equal to 25, 

By this Propoſition, if any two Sides of a Plain Right-angled Triangle be 
given, the third Side is eaſily found ; for ſappolſe B A, 4; andCA,3; to 
findBC, ſquare 4and 3, and they make 16 and 9g , which added together 
make 25, the Square Root whereof is 5 for the Hypothenule or B C, 

Again, if the Hypathenuſe BC,5, and BA, 4, weregiven, to find the 
Cathetus; ſquare them, and they make 25 and 15 , take 16 outof 25, and 
there remains g , the Square Root whereel is 3 for the Cathetus, 

Here note, By thele three Numbers, 5, 4, 3, you may either'upon Paper, 


-pendicular upon gr upon the Ground , raiſe a Perpendicular moſt eaſily , even upon the End 


Paper. 
Fig. 28. 


Cpou the 
Ground. 


of a Line; for if it were demanded to raiſe a Perpendicular upon the Point 
A in Figure 28 , from the Scale equally divided take 4, and fet it from A 
to B, then take 3 in your Compaſſes, and make an Arch above AatC, 
as you fee in the Figure, then from your Scale take 5, and ſetting one Foot 
of your Compaſſes in B croſs the former Archat C, then draw CA, fo 
ſhall B CA be a Right Angle. 

But if the Right Angle were to be laid down on the Ground, ſtake out 
the ſtraight Line , then take-a long Chord or Chain, and dividing it into 
Yards, Feet, or Fathoms, (a Fathom being 6 Feet) at every Yard or Fathom 
make a Knot , then upon the Line whereon it 1s required to raife a Per- 
pendicular, fix the End of the Chord or Chain , and firſt mark out 4 Knots 
in the Line , after which taking an Iron Pin or Picket faſten it in the third 
Knot, and make a Seore with your Pin over the Point, then ſhift your Pin 
into the fifth Knot , and faſtening the End where you marked 4, croſs that 
Arch, and from that place a Perpendicular , which will fall upon the Point 
given, | Pro- 
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Sed. 3. 4 Of Plain Trigonometry. 


Probtem: ITI- * 


In all plain Triangles , whether Right or Oblique-angled, of theſe 
Four Parts, Two Angles, and Two Sides ſubtending thoſe Angles ; 
any Three being given, to find out the Fourth, 


He Analogy for reſolving this Problem will be this, As the Sine of one 


Angle, ro the Side that ſubtends it, or is oppoſite; ſo the Sine of 


another Angle, to the Side that ſubtends it. 

In Right-angled Triangles this Proportion is the very ſame with the firſt 
Problem , becaufe the Radius is the Sine of the Right Angle, which is 
always ſabtended by the Hypothenuſe. Yet in General, for all Plain Tri- 
angles, it is grounded upon the Proportion , that is between the Sides of a 
Triangle inſcribed in a Circle , and the Triangle p__ to be reſolved, 
being of Equal Angles with the Infcribed Triangle. Thus, let the Triangle 


propoſed to be Reſolved be BCD, and the Triangle inſcribed be b c d Fig. 294 
Equi-angled to the former , wherein every Side is half the Sine of the op- 


poſite-Angle , as ſhall be demonſtrated ;- and fecing that the Halves of Pro- 
portional Numbers , bear the ſame Analogy that their Wholes do, it will 


be-plain, bc is proportional to BC, cd to CD, andbdto BD; or, As 


the Sine of b, roBC; ſo the Sine of b, to CD; and the Sine of c, 1» BD; 
or, becauſe the Triangles are Equi-angled , the Sine D is to BC, as the 
SineBtoCD, and as the Sine of C to BD. 


Example. 


Let there be given the Angle at D 22 30', the Angle at B 52.* 30', the Side BC 
346 Yards, and let the Sides B D and C D be ſought. 


1. By Scale and Compaſs.: Draw a Line EF, whereon by your Com- 


paſſes and Scale ſet off 346 fromBtoC. Then {ctr 6ff 105®, which is thus Compaſs. 
gotten, ſum up the Angles Band D , which make 75*, take that from 180* *&+ 29+ 


(the Sum of all the Angles) and there remains 105 tor C. Then taking 60 
upon your Circle, or Line of Chords, for the-Radius, deſcribe two Arches 
upon the Points B and Cat and y, and at B ſet off 52* 30' from yto r, 
andatC from x tos, and draw the Sides BD and D C; then have you the 


Point D for the Triangle. And upon the ſame Scale , if you meaſure CD, 


you will find it 517.3 Yards ; and BD, 873.3 Yards. 


2. By Natural Sines, the Proportion, as before is declared, will ſtand thus: 


: As the Sine of D 22* 30, ,38268, tothe Side BC 346; ſo the Sine of B 5%. 

52* 30', ,79335 , te the Side CD, which is 7517.3, as by working this 
Queſtion will appear. _ Firſt, I multiply the Third Term ,79335 by 346 
the Second , which makes for the Produdt 274-49910; and then I divide 
that by ,z38268, which gives the Quotient 717.3 , that is 717 4 Yards for 
theSide CD. | 


#7 
235.65 


By Scale and 


BY Natural 
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333263 , $46 :: 279335 +» 717-3 
346 


476010 
317340 
238005 
333268) 27449910 (717.3 
267876 
66231 
33268 
279630 
267876 
117540 
1 14804. 
2736 


The next Operation by the Logarithms will ſhew you , what eaſe in Cal. 
culation comes by that Noble Invention. . | "7 

Jy Logearithms, 3, By the Logarithms, thus: Set the Logarithms of the firſt, ſecond, 
and third Canotng , as in the following Work, then add the ſecond and 
third Terms together , which make 12,438542, out of that take the firſt _ 
Logarithm 9,582839, and there remains 2,855703 , the Logarithm of 
717 + Yards, 


Sine of D 22* 30', its Logarithm 99582839 


The Side BC 346, its Logarithn 2,539076 
Sine of B 52* 30', its Logarithm 9,899466 


Sum of the fecond and third 12,438542 
Fir out of the fourth 2,855703 


, Now it was ſhewed , that all Angles of a Plain Triangle are equal to two 
Right Angles, therefore having the Sum of the Angles B and D 75 Degrees, 
take that from 180 ; and itleaves 105 Degrees; but you muſt uſe 75 to find 
out the Sine amongſt the Table of Sines, becauſe the Right Sine of? 75 De- 
grees, is the Sine of 105 Degrees, as you have been taught already ; and 
you may ſee it bythe following Work, in ſeeking out the Side BD, which 
4s found to:be $873.33 Yards. Then have-you all the Sir.es and Angles of 
the Triangle BC'D. And fo having the Angles, there. is no difficulty to 
get the vides. ; 
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Sine of D 22* 30, its Logarithm g,582839 


The Side BC 346, its Logarithm 2,539076 
Sine 105*, or 75*, its Legarithn 9g,984944 


The fecond and third Tetms added 12,524020 
The Logarithm of $73.33 24941181 


But if one Angle only be given, and two Sides, whereof one is the 
greateſt Side in the Triangle, and the other oppoſite to the Angle given , 
and the Angles be required , then it will be a doubt , whether that Angle 
be Acute or Obtuſe which is oppoſite to the greateſt Side, it is requiſite 
therefore it bedeclared-, by laying down the ſame by Scale and raged A 


Example. 


Having the Side BC 346 Tards, BD 873.33 Tards, and-the Angle at D 
22 Degrees 30 Minutes ; to find the Angle at C. 


Lay down the Side BD 873.33 from B to D, on Draiſe an Arch equal 
to the Angle 22® 3o', draw out BC at length, take BC 346, and croſs 
that Line at C, draw the Triangle BCD, and meaſuring the Angle at C 
you will find it 105" Obtuſe , whoſe Completaent to 1$0® being 75* is to be 
uſed in its ſtead, T | 

The Work by the Logarithms finds the Angle 75%, whoſe Complement 
to 180? is 105, fer the Angle C.. 


As the Logarithm of 346, 2,539076 
to the Sine of the Angle D 22* 309'5 9g,582829 
So the Side 873.33, 2,941181 
12,524019 

to the Sine of the Angle C 75®. | 9984943 


Whoſe Complement 105* is the Angle C. 


Problem 1V. 


In all Plain Triangles , whether Right or Oblique-angled, Two Sides 
being given, with the Amgie between them ; to find out the oth:r 
Two Angles, 


_— is done by the following Analogy , demonſtrated in the Laſt Part, 
As th 5um of the two Sides given , to the Difference of thoſe two 
Sides ; /- 12 Tangent of Half the Sum of the oppoſite Angles, ro the 'Tan- 
gent of Half the Difference of theſe Angles. 


And 


By Scale and 
Compaſs. 


By Logarichms, 


3 Of. Plain.Trigomometyy.. Cray.IlI. 
" - —_ you add together the Half-ſum and half the Difference of the 


Angles, it makes the greater Angles, and ſubtra&t them, it makes the 
leſs. 


Example. 


Let there be given the Side CD 717.3, the Side BC 347, and the Angle C ® 
105? nA the Angles B and D. 


By Scale and 1. By Scale and Compaſs, lay down upon Paper the Angle B CD 105*, 

Compe/s. and take with your Compaſſes the Diſtances 717.3 and 347 , and ſet them 
off from the Point C on either Leg to B and D, draw BD, and meaſuring 
the Angles, you will find B 52*3 , and D 22*+3. 

By Logarithms. 2, By the Logarithms, the Work will ſtand thus : 


Sum of the two Sides 1064.3, itsLog, 9$3,027064 


Difference of the Sides 370.3, its Log. 2568554 
Halfthe Sum of the Angles 37? 30' r. 0.884080 


123453534 
Tangent of Half the Difference 15* is 94426470 


Now, toexplain this Example, the Angle given is 105* an Obtuſe Angle, 
1 ſubtrad this from 180? , equal to two Right Angles, and it gives me 75* 
for the Sum of the Angles Band D, the Half-ſum is 37? 30', andthe Bk. 
difference is found as above 15* , I add that to the Half-ſum, and it makes 
52* 30' for the Angle B, and then ſubtrafting 15*, the Half-ſum, from 37* 
30', the Half-difference , it leaves 22? 3o' for the Angle D. 


Problem VY. 


1n all Plain Triangles, whether Right or Oblique-angled, all the Three 
Sides being given ; to find out the Caſes made by the Perpendicular, 
falling upon any Side put for the Baſe , (extended if need be) and 
conſequently all the Angles , and the Perpendicular it ſelf. 


By Scale and & & Ake any Side, which you pleaſe, -ſuppoſe BD 873.3 Yards, and lay it 
Compaſs. down with your Compaſſes upon the Line drawn at length , taken from 
your Scale , then take from that Scale BC 346, and niake an Arch about 
Fig. 30. C; laſtly take CD. 7517.3, and ſetting one Foot of your Compaſſes in D, 
croſs that Arch at C, anddraw CB and CD, and meaſuring them, you 
ſhall find C 105*, B 52*z, and D 223, in all 180%. And that you may 
not be deceived by an impoſſible Queſtion y you moſt be ſure, that any two 

"the: yagr Iriangle be longer than the third. - 
o Calculate this, Problem , the Reſolution whereof depends upon the 
the 36 Prop. 3 Exclid, it is demonſtrated in Figure 30, where the gt 
made 
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made of DB into Db, is equal to the Reangle of DH into DG, that is, 
DB. DH:: DG. Db 
This premiſed (in that Figure) it is plain , by letting fall the Perpendi- 
cular CA, that Db is the Difference of the Caſes of the Baſe D A and 
AD, and DGis the Difference of the Sides DC and CB, equaltoCH; 
therefore the former Proportion will ſtand, viz. 


As the Baſe, or the two Caſes of the Baſe, BD, 


To the Sum of . the Legs : DH=DC-CB 
Sos is the Difference of the Legs, GD 
To the Difference of the Cales. b D 
Exambple. 


In the Triangle BCD (Figure 30) let the Sides be thu, B C 346 Yards, Fis, 35. 
DC 717.3 Yards, B D 373.3 Yards; and let the Caſes of the Baſe B A 
and A D be enquired. 


Firſt make the Terms fit for the Analogy , thus : 


The Side DC 717.3 
The Side BC 346 


Their Sum 1063.3 


Their Difference 371.3 


Then, 
As the Side BD 873.3, 2,94.166 3 By Logarithms, 
to the Sum of the Sides 1063.3 z 3,026555 
So is the Difference 371.3, 2,569724 


5596379 
to the Diff, of the Caſes 451.566 D. 2,654716 


And BD 873.3, made leſs by b D451.56, gives 421.74 for Bb;which 
divided by 2 gives 210.87 for BA, and added to bD gives 662.43 : 
Then in the two Right-angled Triangles BCA and CAD, you have the 
Baſes and Perpendiculars to find the Angles, and by conſequence all the 
Angles of the Triangle BCD, with the Perpendicular CA. 


The Analyſis of Plain Right-angled Triangles. 


Problem I. & II. 
By the Hypothenuſe and Angle , to find the Side. 


R .5,B : BC. CA 
, R . oC: BC. BA 


N 


Ss >. oa ee 
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By the Hypothenuſe and Side , to find an Angle, 


SC. CA::R. wi 
— A ::R.aC 


By the Angle and Side , to find the Hypothenuſe. 


SK 2: Ca, BC 
$5. KR :: BA.BU 


Problem III. 
By two Argles, and a Side oppoſite tothe one, ro ſeek the Side oppoſite to the other. 
a&D.BC:: ,B. CD 
By two Sides, and an Augle oppoſite to one, to find the Angle oppoſite to the other. 
BC.,D :: CD. 4B 


Problem IV. 
By two Sides, with the Angle between them, to find the other two Angles. 


As the Sum of the Sides , 
To their Difference : 

So the Tangent of Half the Sum of the oppoſite Angles, 
To the Tangent of Half the Difference. 


Half the Sum added to Half the Difference is the greater Angle , and 
Half the Sum leſs by Half the Difference is the lefler. 


Problem V. 
By three Siaes , to. find the Angles. 


As the Bale, 
To the Sum of the Legs : 
So the Difference of the Legs, 
To the Diffexence of the Caſes of the Baſe 


The Baſt lefs b by the Difference of the Cafes divided by 2 is the lefſer 
Segment , which added to the ſaid Difference giyes the greater. 


SECTION 
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SECTION IV. 


The Meaſuring of Diſtances inacceſsible , of Heights, Depths, 
GCC, 


Or the Inſtruments for Taking of Angles for Diſtances, Heights, 
c*c. there have been almoſt infinite forts invented and propoſed, 
but becauſe they are all deduced from that of a Circle (which 
has been ſuthciently explained already) Iſhall mention only thofe 
of a Circle, a Semicircle, and a Quadrant. 

1. The Circle (as in Figure 1) being divided into 360 Degrees, and 
every Degree divided into Parts , according to the bignels of your Inſtru- 
ment; as little ones into Half.degrees , or 30 Minutes; greater into Quar- 
ters or 15 Minutes, or into fix Parts or 10 Minutes. I ſay, this Circle 
being divided into four Quadrants , each Quadrant containing go Degrees , 
or into two Semicircles, each Semicircle containing 180 Degrees, and 
planted on a Three-legg'd Staff, it will take the Angles at Land : Or if it be 
hung on your Finger by a {mall Ring, as 4, by the Index bc, on which 
are placed two Dioptr@s, or little Holes, either to look or let the Sun ſhine 
through , you may take the Angles of Heights and Depths, and the Height 
of the Sun and $tars, 

Note, That in the laſt Poſition, care muſt be taken, that the Line 4 f be 
Perpendicular , which may be tried by a ſmall Hair and Plummet before it 
be uled. | | 

Note allo , That for taking Angles at Land, a Semicircle according to 
Figure 2 will be more coinmodious than the whole Circle. 

2, The Qradrant, or Quarter of a Circle, divided into go Degrees, 
and thoſe ſubGivided as before into Parts, is the only Inſtrument tor Heights 
and Depths, as Figure 3 makes plain. It is cither to be fixed upon a Staff, 
and then it is called the Fixed Quadrant ;, or elle it is to be held moveable 
in the Hand, and to play with a moving Thread and Plummet, and it is 
then named the Moveable Quadrant. 

Note , That when you make uſe of the Fixt Quadrant, the Side A B 
muſt be truly Perpendicular , which may be tricd by a Hair and Plummet, 
for a little deviation will caule a great Error. | 

Notelikewiſe , That the Moveable Quadrant with a Pendant never needs 
to be regarded , inrefpeR of the laſt Note ;, but there are two things which 
muſt be obſerved, leſt Errors be committed; one is, that the Hair (or 
Silk) and Plummet may play free from touching or hanging upon the Face 
of the Quadrant , whilſt you are trying to take the Height deſired; the 
other, that the Line and Plummet reit quietly, to which end you may 
calily ay the vibrations from playing too far, and if at laſt ſome motion 
remain , the middle way betwixt the Extreams may be taken, 

N 2 II. The 
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Fig. 4,5, ©c. 


Fig. 4. 


Fig. 5+ 


Fig. 6, 


Fig. 7,8, 9. 


II. The Explication of. fome Terms and Definitions will be needful 
here, viz. 

1. The Height, is the Perpendicular from the Top of any Place to the 
Superficies of the Earth, and directs*to the Center of the Earth, as CA in 
the Figures 4, 5, 6, 7, 3, and 9 

2. The Diſtance of the Eye to the Bottom of the Height , is always Per- 
pendicular to the Height, asB A in all the before-mentioned Figures. And 
other Diſtances, from the Eye to. any part of that Perpendicular, are not ſo. 

3. The Angle of the Height, is A BC, which the Line of Diſtince makes 
with the Line of Height. 

4. The Angle of the Interval of two Places, , is the Angle made by the 
Lines direted from the Eye to thoſe Places. 

5. An Acceſſible Height, is that which may be Mechanically Meaſured. 

6. An Inacceſſible Height or Diſtance , is that which cannot be Meaſured, 
by reaſon of ſome Impediment in the way , as Water, &c. 


ITT. I fball now lay down the manner of Taking an Angle of Altitude - 
three ſeveral ways, .viz. 

1. By the Aftrolabe, .or Whole Circle , hanging perpendicularly either 
upon your Finger, or upon any other thing, as a Three-legg'd Staff, or 
upon the Pin of a Stick ſtuck faſt into the Ground : Turn the Plain of the 
Circle towards the Altitude CA, Figure 4, and dire&ing the Sights to- 
wards C, lift them up an1 down, *till through the Sights (or by them) you 
fee the Point C,, which done, you have the Arch of the Angle between 
the Horizontal Line SL and the Dzoptra or 'Sights. Conſider the Work 
twice, for more certainty. : 

2, By the Fixt Quadrant upon a Staff, ſo ſet in the Ground , that FB 
by a Plummet may be perpendicular : Turn the Sights , as .was before di- 
rected , and the Angle of Height will be Lo. 

3. By the Moveable Quadrant , or that which hath a Moveable Pendulum, 
being either placed on a Staff or held in your Hand : Move the Quadrant 
lo , that by the Sights Bo you may perceive the Point C, the Pendulum 
o F playing by , but clear from the Quadrant, -till the Plummet reſt ; and 
then you have the Arch z f for the Angle deſired, 

Much after this mafiner , if you lift and fit the Quadrant fo, that the Sun 
may ſhine through one Sight upon the Point of the other , and the Pendulum 
play eafily upon the Side, the Thred or Hair will ſhew the Height of the 
SUN, 

And the fame, or the like Work , will take the Angle of the Diſtance, 
as is viſible by the Angle BCA in the Figures 7, 8, and g. 


IV. To find the Angle of the Interval, or the Diſtance of two Places, 
either by the Circle, Semicircle, or Quadrant, is very apparefit, whether 
the Angle be Acute or Obtuſe ; but to do it by the Quadrant alone, will 
need ſome Dire&ions, which take in this Example. Suppoſe the Angle 

be 
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be Acute, as ad6 in Figure 10; plant the Side of your _ dt, to Fig.10. 


the Mark 4, fo as the Limb may lye towards b, as em, then looking at 
the Mark b, the Diſtance tm upon the Limb is the Angle. But if the 
Angle be Obtuſe, as a4/, then turn the other Side of the Quadrant 4r, 
and the Limb from the Mark to g, anddirett the Sights 4h to C, then will 
t h more go Degrees be the Angle deſired. 

Thus much premiſed, Icome to the Problems themſelves. 


Problem 1. 


Of theſe Four , the Diftance to a Building , the Height thereof, the 
Hypothenuſal Line , and: the Angle ; any Two being given, to find 
the reſt. 


—— three are the Sides of a Right-angled Plain Triangle , as you may 

ſee in Figure 11, BA being the Diſtance, CA the Height, and 
B C the Hypothenuſal Line : The Angles of which Triangle are eafily found, 
for the Right Angle is at A , the Foot of the Building, and one of the Ob- 
lique Angles may be ealily taken by a I z or the other Inſtruments 
lately deſcribed, the Obſerver ſtanding either at B or C, which being known, 
the other Oblique Angle is the Complement thereof. 

The Angles being known, and one of the Sides, the other Sides are 
eaſily found by tffe {econd and third Problems of Plain Triangles before 
taught, unto which I refer you , and you nay find the ſame either by Scale 
and Compals or Calculation. 


Py 
Problem II. 


A Part of the Diſtance unto a Building , Hill , or othey Height, being 
mown ; tofind the other Part , the Height , and the Hvpothenuſal 
Lize. 


Ne Part of the Diſtance ſuppoſe 6B, the other B 4, and the Height 
CA, together with the Hypothenufal Lines, s C or BC, will eafily 
be manifeſted in this manner. | 

With your Quadrant, take the Angles at the two Stations b and B, 4x. 
CbA and CBA. Then, ; 

Firſt, to do it by Scale and Compaſs, lay down a Line at length bBA, 
ſet the Diſtance in Yards, Perches, &c. from b to B, then meaſure out the 
Angles CbA and CBA, and lay them down, and mark the Place where 
the Lines bC and BC crols, as at C, letting fall the Perpendicular -C A 
upon bA; then if you meaſure the Lines, CA will be the Height, BA 
the Diſtance, and 6 C and BC the two Hypothenuſal Lines. 

Secondly , by Calculation, ſuppoſing C A to be the Radius, B A will 


be the Tangent of the Angle BCA, (which is the Complement ek 
e 


Fig. II. 


Fig. 13, 
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Angle CBA),) and. b A will be the Tangent of the Angle bCA, (the 
Complement of the Angle CbA,) and b B will be the Difference of theſe 
Tangents. Take therefore thele Tangents out of the Table of Natural 
Tangents, and find their Difference , by ſubtrating the leſſer out of the 
greater z which being done, firft for the Diſtance B A, ſay, As the Tan- 
gent of bCA leſs by the Tangent BCA, to the Tangent of BC A; fois 
bB, to BA. 

1hen , for the Height CA, fay, As the Tangent of b CA leſs by the 
Tangent BCA, to the Radius; ſo is bB, to CA. 

And laſtly, for the Angles, ſubtra& the Angle CBA out of 180®, and 
it gives the Angle bBC; ſubtract allo the Angle CbB out of CBA, and 
it will give the Angle þ6CB}; beeauſe the Outward Angle CBA, is equal 
toCbBand CBA, the two Inward and Oppoſite Angles. 

And thus you have all the Angles of the Triangle 6C B, and the Side 
b B, whereby either of the Hypothenuſal Lines, b6CorB C, may be found 
out by the third Problem of Plain Triangles. 


Problem III, 


To take the Height of any Thing above ts, removed at a competent 
diſtance, as of a Cloud, or the like. 


1. IF two Stations can be had of the ſame fide of the Thing above us, 
then the Height is found out the very Tame way , that the Height CA 
is found out in the laſt Problem. Suppole, in Figure 13, that the Thing 


-above us were C, and the Angles were taken at the two Stations b and B, 


and the Diſtance of the Stations meaſured were the Space bB, then the 
Perpendicular Height C A will be found, as the Height C A in the Problem 
aforclaid. 

2. Butif one Station be on one fide of the Thing whoſe Height is t$ be 
taken , and'the other Station on the other ſide, as the Stations B and D, 
then the Tangents of the Angles BCA, and DCA, are tobe added 
together , the Analogy for the Perpendicular Height being this, As the 
Sum of the Natural Tangents, BTA and DCA, to the Radius; ſo is BD, 
ro CA. 

3. But lecing that two ſuch Obſervations, at ſeveral Stations, can ſcarcely 
be had for mealuring the Height of a Cloud , although the diligence of 
two Nbſervers were very great, it will not be amifs to ſhew, how one 
Obſerver may lupply the place of two, ard take the Angles of the Clouds 
Altitude for two +tations at the fame time, h& ſtanding but at one ; which 
is done by this Artifice : 

When the Sun ſhineth, let the Meaſurer make choice of a fit Cloud for 
tis purpoſe , and let him mark the Place upon the Earth where the Shadow 
of the Cloud falleth; then being removed a convenient Diſtance from the 
Place of the Shadow, let him with a Quacirant take the Angle 6f the Height 
of 
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of the Cloud, and alſo of the Height of the Sun, which A 
Height of the Sun is the Angle of the Cloud's Height in the Plice where 
the Shadow falleth; for if another Obſerver ſhould ſtand at the Place of the 
Shadow , both the Cloud and the Sun to him would have the {ame Angle 
of Height. All which may be manifeſtly ſeen in Figure 13. 

For let S be the Sun, C the Cloud, b the Shadow of the Cloud upon the 
Earth , and B the Station of the Obſerver, where if he take the Angle 
CBA, of the Clouds Height, for the Station B, and the Angle of the 
Sun's Height at the ſame time ; he taketh allo the Angle C b A of the Clouds 
Altitude at the Station b ; the Angle $6 A being equal to the Angle Cb A, 
and b, C, andS, being in a Right Line, 

Note , That by the Sun's Height, eſpecially at 45 Degrecs, when the 
Shadow is equal to the Height required , then may be taken the Height by 
that Shadow, by meaſuring it accordingly. 


Problem IV. 


A Part of the Height of any Building , or Upright Thins, being 
known , to fina the other Part, and ſo the whole Height , together 
with the Diſtance and Hypothenuſal Line, 


I you invert Figure 12, belonging to the fecond Problem, fo that b A 

be the Height of the Building, 6B the Part of the Heightknown, and 
CA the Diſtance, then the Calculation will be the ſame with that of the 
ſaid Problem. 


Problem V. 
To find the Diſtance fem the Obſerver unto a Mark Tnacceſſiole. 


Et the Place of the Obſerver beat B, and let the Diſtance betwixt B 
and the Mark C be required. Firſt , from Bſide-wiſe chufe another 
Mark or Station at D, the further the better, and there ſet a Beacon. Then, 

1. With your Quadrant, or Semicircle, take the Angle C BD. 

2, Meature the Diſtance B D in Yards, Perches, cc. 

3. Standingat D, take the Angle BD C. 

By Scale and Compals, if you lay down the Line BD, and ſet off the 
Anglesat Band D, it will find the Point C, and give the Diſtance BC on 
the ſame Scale. | 

4. Ad together the Angles Band D, and ſubtra& their Sum from 180®, 
and the Remainder will be the Angle at C. Say then, by the Analogy of 
the third Problem of Plain Triangles, 4s the Sinc of C, to the Side BD; 
ſo is the Sine of D, to the Side BC. 


Problem 


Fig. 12. 
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Problem 'V1. 


To find the Diſtances between any Two Places, both removed from the 
Obſerver, "h 


\ 


Fig. 15. F Et the two Places be BandD, andlet their Diſtance be required by an 
Obſerver ſtanding at the Point C, - ky 

1. Letthe Angle BCG be taken, between one of the:Places, as B, and 
any viſible Mark, tuppole G or F , ſtanding about the middle of the Di- 
ſtance; and likewiſe let the Angle-G CD be taken, between the ſaid 
Marks G or F, andthe other of the Maces, D. 

2. Then leaving a viſible Mark at C let the Obſerver go backwards unto 
another Station, asatH, in ſuch manner, as that he being at H, may ſee 
the Marks CandG, orF, in a Right Line ;, and let him meature the Diſtance 
between the two Stations Cand H. 

3. At H let. him take-the Angles BHG, and GHD, as he did before 
at C. 

This being done, in the Triangle H BC, becauſe the outward Angle 
BCG iscqual to both the inward and oppoſite Angles BHC and HBC, 
therefore by ſubtrating BH C out of BCG, there will remain the Angle 
HBC. Thus all the Angles in the Triangle HB C, and the Side HC, 
being given, either, of the other two Sides are caſily found by the third 
Problem of Plain Triangles. 

gain, in the Triangle HDC, the Angle HD C, and either of the 
Sides CD or HD, may be found in the ſame manner. 

Laſtly, in the Triangle BCD, the:two Sides 8 Cand DC being found, 
(as is already taught) and the Angle BCD, by Obſervation , the other 
two Angles CBD. and CDB, may be found by the fourth Problem of 
Plain Triangles , and conſequently the Side B D by the third Problem 'of 
Plain Triangles , which is the Diſtance required. 

The fame alſo may be had in-like manner , by. the Sides BH. and-DH, 
with the Angle B HD, in the Triangle B HD. 


eAnother way of Reſolving the Problem. 


Fig. 16, In Figure 16, let B and D be the two Places, and let their Diſtance be 
required by an Obſeryerſtanding at the Point C. 
1. AtClet the Angle BCD be taken between the two Places, and alſo 
the Angle D CG, between. the Place D and a viſible Mark For G, on the 
hide of the Obſerver, the Sum of which two Angles is the Angle BCG, 
which for more proof may likewiſe be taken by the Inſtrument. 
-2. Thenlet the Obſerver go towarts the Mark F as to G ina Right Line, 
whichis eaſily done at Sea by help of the Compaſs, and at Land, by looking 
From C,1o that G be ina Right Line from it to F; let him meaſure alſo the 
Diſtance CG, which at Sca is done by help of the Log-line. 
E 3. At os 
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3, At Glet the Obſerver take the Angle again between both Places z 
the Angle BG D, and alſo the Angle G DF, the Sum of which two Angles 
is the BGF, which may alfo be taken by the Inſtrument , for the better 
{atisfa&ion of the Oblerver. F. 

Then in the Triangle B CG, becauſe the outward Angle BG EF isequal 
to both the inward and oppoſite Angles BCG and CBG, therefore by 
ſubtratting DCG out of DGF, there will remain the CBG ; by which 
Angle CBG, and the Side CG found by Meaſure, and the Angle BCG, 
the dide B G is found by the third Problem of Plain Triangles. 

Again, in the Triangle CDG, becauſe the outward Angle DGF is 
equal to both the inward and oppoſite Angles D CG and CDG, there- 
fore by ſubtracting DCG from DGF, there will remain the Angle CDG, 
by which Angle CDG, and the Side CG, and the Angle CDG, the 
Side DG is found by the Problem aforeſaid. | 

Laſtly, in the Triangle BGD, the two Sides BG and DG, bcing 
found, as hath been tought, and the Angle BG D by Obſervation, the 
other two angles, GBC and BDG, may be found by the fourth Problem 
of Plain Triangles, and conſequently the Side BD by the third Problem of 
Plain Triangles, which is the Diſtance required, 

Note, in taking Diſtances, 1. That the two Stations be at as great 
Diſtances, as conveniently may be. 

2. That the Side Station is much more convenient than direaly in a Line. 

Note, in meaſuring Altitudes, That you be not too near, nor yet too 
far off, but if it may be, chuſe the Place where the Angle of the Altitude 
will be 45*, or near unto it, for thereabouts will be the moſt ſenſible alte- 
ration of the Angle at C. 


Problem VII. 


Of Leveling , or Meaſuring'the Inequality of Places, as to their 
Heights. | | 


__— find out the Nifference of Heights of one Place from another, in the 
Riſing and Falling, which is of conſtant uſe inconveying of Water , 
either above the Ground for Fountains, ©&c. er under the Ground for 
-Adyts or Soughs, &c. let yout Inſtrument be carefully made ,* whether it 
be a Quadrant, Water-level, or any other z the beſt I account to be a 
Braſs 1, the Sights upon the Top of the T to be PerſpeRive Glaſſes, which 
muſt be tried before uſed, and the Glaſſes are to ſtand always one way. This 
will endure longer Stations than ordinary, and isfor many Reaſons the beſt, 
if ſubſtantially made, and there muſt be two- Mark-boards placed upon 
Quarter-Pikes, that your Aſſiſtants may lift them higher or lower, as they 

ſhall be direQted. ; 
Then ſet the Level as near as you can betwixt the two Marks wich your 
Aſiſants hold upright in theit hands, with = ſlipping Marks; turning to 
one, 


as. 
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one, cauſe him to hold or ſet the Slit and black Stroke even with the Level. 


Sights, and ſo the other. The Difference of theſe Sights, in Inches and 
Tenth Parts, gives the Aſcent or Deſcent, and this is for one (imple Station ; 
but if it require both Alcents and Deſcents, then in a Note-book ſet down 

our Back-ftations in one Column, an your Fore-ſtations in another ; ſum 
up both the Columns , and take the Difference of them, if they be equal, 
the two Places are level, if your Fore-ſtations exceed , the Difference is 
lower, if otherwiſe higher, an example will clear all. 

I am to give the Difference of the Heights of the Places A an1 B, from 
the Line of Level S B, chooſing my firſt Station at C, where I plant my 
Inſtrument, betwixt the Quarter Pikes A and F, and ſetting my Level firm, 
the Aſſiſtants lifting up and down the Mark-boards, *till both ways the 
Sights take the black Strokes at D and E; in alittle Table made ſet down 
the Heights of thoſe Strokes from the Ground, in two Columns,” ene for 
the Left-hand Height , the other for the Right, as you {ce in the Table 
adjoyning, wherein A D (for the Left-hand) is found to be .1 Feet, 3 Inches, 
and 73 of an Inch, and EF (for theRight-hand)) 7 Feer, 1.5 Inches. Again, 
let the ſecond Station be at G, and the Left-hand Height FH be 10 Feet, 
3 Inches, and a Half, and the Right-hand Height IK 3 feet, 3.7 Inches, 
Again, the third Station let be at M, and the Heights be IL 2 Feet, 9.4 
Inches, and ON 12.Feet, 1.5 Inches. Laſtly, let the fourth Station be at 
P, and the Heights O Q 3 Feet, 10.9 Incees, and BR 11 Fect, 9.8 Inches, 
The Sum of the Heights on the Left-hand is 21 Feet and 3 Inches, that of 
thoſe on the Right 34 Feet and 4.5 Inches; their Difference is 13 Feet and 
1.5 Inches, and fo much is B lower than A. 


"* FOTO Heights on the Fleights on the 
SEAtONS. Left-hand. Right-band 
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Sum of the Heights on the Right-hand 34 4.5 
Sum of the Heights on the Left-hand 21 3 


Their Difference 13 1.5 
Which is the Difference of the Height that B is lower than A; 


Problem 
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Problem V III, 
Of Taking the Plot of 4 Conntry, City, By, or Harbour , or ſuch like 


lace. 


His Propoſition finds the Proportional Diſtances of divers Obje&ts , 
(which one would repreſent and lay down) which is done by two or 
more Stations , at every one whereof are formed many Triangles, whereof 
a Side and ewe Angles are always-given, which ſuffcech to find out the 
Diſtances , both to and betwixt any Places propoſed. . 
For Example, ſuppoſe it were required to teprefedt in Proportion the 
Objets A,B, C, D, E, F,I, K,L. To do which, I take two <+tations A 
and B, ſo that the Diſtance betwixt them may be actually meaſured by Feet, 
Fathoms, or Perches, upon the Ground, ſuppoſe 350 Perches, which ſet 
down in your Note, and fo, that A and B be taken long enough to make 
a Common Baſe, fit for all the Triangles enquired after. Firſt then, placing 
your Inſtrument (whether it be a Semicircle, Quadrant, or Circle) ppon A, 
dire the Beginning of the Diviſion vpon the Line A B , where by the 
Skrew or other means fix the Inftrument faſt , that it may not turn, then 
begin and take the ſeveral Angles BAL, BAK, BAF, BAI, BAE, 
BAD, and BAC, which ſet down upon your Note one after another. 
Secondly , removing your Inſtrument to B, ſet the Beginning of the De- 
grees upon B, an take the Angles ABC, ABD, ABE, ABI, ABF, 
ABR,and ABL, which ſet down likewiſe upon your Note. Then having 
a clean Sheet of Paper, and having by you a convenient Scale, Line of 
Chords, Circle, or ProtraQor, draw a Line below upon the Sheet, as you ſee 
ab, and from the Scale take 350 Perches, and ſet,it from a to End the 
Point b, ſo is ab the Stationary Line whereon the Angles are to be placed, 
thns, upon 4 from the Line 4b ſet off the Angles bal, hak, baf, bai, 
b ae, bad, andbac, and uponb fromthe Line & ſet off the Angles abc, 
abd, abe, abi, abt, abk, abl: So upon the Paper, you have the 
true Proportional Places at c, d, e, f, 5,k,l, anſwerable to the Places upon 
the Country, C, D, E,F,I;K,L ; andbya Pair of Compaſſes, and the fame 
Scale of Perches that you ſet off «b 350 Perches, you meaſure the 
Diſtances from 4, or 6, to any of the aforeſaid Places, and the Diſtances of 
one Place from another, as fromctod, fromrto!, frometok, cc. And 
if you were to deſcribe more of a Country , beyond theſe Places, from any 
two Places, as from c and g, which you may make your Stationary Line ; 
firſt from one, as at c, draw Lines to theſe new Places, and then interſe& 
them again from g., and you may accompliſh your deſire. 
After this manner , you may deſcribe the Plain of any City , or othes 
Place whatſoever. 
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Of Spherical TxiconoutTRY , or the- Calcu- 
lation. of Spherical. Triangles. 
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SECTION L. 
Ou, that deſire to be Calculators of. Spherical Triangles , ought te 
have ſome competent Knowledge in the Circles of the Sphere or 
Globe, which will be ſufficiently explained in the next Chapter, 
. without. which, . it is impoſſible you ſhould dq much in this 
Doatrin , therefore in this place I will touch only ſuch things , .more nearly 
concerning Trigonemetry-it ſelf in Sphericals : And then after the peruſal of 
- next Chapter, you will perceive the Uſes and Advantages. of this D- 
rin. 


I. You were. taught ſome Definitions, .concerning both Plain and Sphe- 
rical Triangles together, in the Eight firſt Propoſitions of the Firſt Seftion 
of Plain Triangles; you muſt know further , .That the Sides of Spherical 
Triangles are the-Arches of a Great Circle of the Sphere or Globe, every 
ene of thoſe Sides being ſeverally lefs than a Semicircle. 


II. A Great Circle is that which divideth the Sphere or Globe into two 
Equal Parts, ſo that it is diſtant from its Poles every where by a- Quadrant, 
or a Quarter of a Circle; ſuch are the Herizon, the Meridian, the Equi- 
nottial, the Ecliprick, &c. on the Globe. 


II. You were taught before in Plain Trigonometry , That the Meaſure of 
a Plain Right-lined Angle, .was ſa much , as the Degrees and Parts of :a 
Circle deſcribed upon that Angular Point. on. a.Plane, and intercepted be- 
twixt the Sides of. the Angle , would come to. But theſe Spherical Augles 
deſcribed naturally upon the Globe, and intercepted by two Parts of 
Great Circles, between the Sides of the Angle drawn forth unto Quadrants, 
are meaſured by an Arch of a Great Circle deſcribed upon the Angular 
Point on the Globe or Sphere. WW 
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IV. If a Great Circle paſs through the. Poles of another Great Circle, 
it interſeQeth it by Right Angles. . 


V. A Spherical Triangle, is either Quadrantal , or not Quadrantal. 


VI A Quadrantal is that which hath one Side, or Angle, at the leaſt 
equal to a Quadrant , and is either Manifold ,' or Single. 


VIE A Manifold Quadrantal , hath either three Right Angles and 
three Sides equal to. Quadrants, or.two Right Angles, with the two Sides 
oppoſite to thoſe Angles, Quadrants. But of thele two laſt we will not 
treat, as little to our purpole. . Only of. 


VIII. A Single Quadrantal , which hath one Side only a Quadrant, or: 
one Angle only equal to a Quadrant. 


IX. —_ Right-angled Spherical Triangle , hath annexed to it” 
. Single Quadrantal, whoſe Parts agreewith the Parts of the Right-angled 
riangle.. 


X. ASingle Right-angled Triangle, hath either two Acute Angles , or 
two Obtuſe Angles  'or laſtly, one Acute, and the other Obtule. 


XI. A Right-angled Spherical Triangle, having two Acute Angles, hath 
all its Sides ſeverally leſs en Quadra s 5 5 


XII. A Right-angled Sphericat Triangle ,. having two Obtufe Angles, 
hath alſy two Sides oppoſing them, greater than Quadrants,. and the third 
Side oppoſite to the Right Angle leſſer than a Quadrant. 


XIII. A Right-angled Spherical Triangle , having an Acute and an 
Obtuſe Angle, hath the Side ſubtending the Acute Angle leſſer than a 
Quadrant , and the other two Sides greater than Quadrants. - 


XIV. A Spherical Triangle, not rantal, is that which hath none 
of its Sides a Quadrant, nor any one of its Angles equal to a Quadrant z 
and this is commonly called an Oblique-angled Spherical Triangle. 


XV. An Oblique-angled Spherical Triangle, either confifts of. pure 
Acute or Obtuſe Angles, or of- them mixed together. 


XVI. In Obtuſe-angled Spherical Triangles, the Angle that is neareſt 
in Quantity to a Quadrant , and the Side ſubtending it , are doubtful, whe- 
ther they be of the ſame, or divers kinds, except the Accompt or Pofition 
declare the ſame. 


XVII. The 
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'KV11. The other two Angles, fot ſo near Quadrants, are always of 
'the fame kind with the Sides fubtending them; therefore of what kind the 
.one is, it appeareth alſo of what kind the other is. 


—2 


N - - 
q oo 
__ 
. 
I 


XVIII. If any Angle of a Triangle be nearer a Quadrant than the Side 
ſubtending it , two Sides thereof ſhall be of one kind, and the third leſſer -. 
than a Quadrant. | v1 

XIX. - Butif any Side of a Triangle be nearer a Quadrant thaa the Angl 
fubtended thereby , two Angles therevf ſhall be ef the fame kind , and:the 
third greater than a Quadrant, bw 


SECTION II. 


ktherto of the Kinds and AﬀeCtions- of Spherical Triangles, 1 
will now come nearer to their Calculation, which is nothing elfe, 


but the finding out -of an unknown Part from three given, by 
help of the Golden Rule of OM. | »."-» 

I ſhewed- you before, how the Four Terms of a Propertion may be al- 
tered, and how any of the Terms may be put in the laſt Place, which is of 
that conſequence, that T think fit to ſet it down again z as ſnppoſe this Pro. 
portion were given, As the Tangent of one Extream, to the Sine of the 
Mean; ſo is the Radius, ro the Langent of the other Extream; and marked 
with theſe Letters, A .'B :: «. 6 - This Proportion may be varied thus, 
BY Az. ne.0o::4.S Or ,6..c::B. A 
And it matters not how the Middle Terms ſtand; 

The Spherical Triangles to be thus Calculated , are only the Single Qua- 
drantal, and the Not Quadrantal , or Oblique. 

All Spherical Triangles are Calculated by the help of Four Axioms, 
and by continuing the Parts to-Quadrants, which being demonſtrated in many 
Books , I will not now trouble you with more that the naming them. 


Axiom I, In all Spherical Triangles, whether Quadrantal or no, tho 
Sines of the Sides are proportional to the Sines of their oppoſite Angles. 


Axiom. 1. In all Right-angled Spherical Triangles, having the ſame 
Right Angle at the Baſe, the Sines of the Hypothenufes and Perpendiculars 
are proportional. | 


Axiom VI. In all Right-angled Spherical Triangles, the Sines of the 
Baſes, and the Tangentsof the Perpendiculars, are proportional. 


Axiom 


Sed. 3+ Of Spherical Trigonometry. 
eAxiom LV. Inall Spherical Triangles,either Right or Oblique-angled, < 
one fide being made the Baſe ,. 


eAs the Tangent of Half the Sum of the Caſes of the Baſe, 
To the Tangent of Half the Sum of the Lezs : 

So the Tangent of Half the Difference of the Legs, 

the Tangent of Half the Difference of the Caſes. 


: - A 
P£pherical Triangles, of what Nature ſoever, are Calculated by 
SOFT i e foregoing Axioms, only that Caſe, where Three Sides are 
=" given to find an Angle, which | will deliver apart. 
[ ſhall firſt begin with-Right-angled Spherical Triangles, or 
Quadrantals, and follow the Method of the Circular Parts invented by the 
Lord Neper, and then deliver the Cafes, and Varieties, with Examples. 

1. Thereareſfix Parts in every ſingle Quadrantal , whereof one only is zeſolution of 
equal to a Quadrantal (and that is quite left out, as being always known) and —_—_— 
the other five not Quadrants are only taken notice of. Sp Berical T7hs 

2, Of theſe five Parts, three are always Ingredients into the Queſtion; angles. 
and therefore in a Right-angled Spherical Triangle , marked as you did the 
Plain one, viz. A the Right-angle, B A the Baſe, C A the Perpendicular, 

BC the Hypothenuſe, B the Angle at the Baſe, and C the Angle at the 
Perpendicular, and in a moment you may learn the Parts, by but naming 

the Letters, and viewing of Figure 1. All which are in the firſt place di- Fig. 1. 
ſtinguiſhed by the immediate Sequency (or following) of the Parts, or the 
Not-ſequency of them. 

3. The. immediate Sequency tis. not hindred by the Part equal to a Qua- riz, 1. 
drant, (for as before that is not to be regarded) therefore in the Spherical 
Triangle ABC, Right-angled at A, theſe three, BA, CA, C, are ſaid 
to follow one another immediately, notwithſtanding the Right Angle at A ; 
ſo in the Spherical Triangle BCE, having BE a Quadrant, thelte Parts , 

E, B, and BC, are ſaid to follow one another, notwithſtanding the Quadrant 
Arch BE. 

4. Take notice, that inthis way the Sides B A and C A,next the Right 
Angle, are taken ſimply , that is to ſay, theſe two Parts are not changed; 
but the Angles B and C, and the Hypothenuſe BC, are taken by their 
Complements, ( or Difference to a Right Angle ) and theſe makes three 
Parts more; five in all. Of theſe five (as before) three are at once Ingre- 
dients, whereof two are given, and one demanded, and are tobe conſidered, 
whether they all follow one another and fall together; as (1.) B, BA, and 
AC; or (2.)BA, AC, and C; or(3.) CA,C, and BC; or (4.)C, BC, and 
B; or (5.) BC, B, andBA; being five in Namber, according to the Parts, 

+ wherein BA,AC,C,BC,and B,are the Means,and the other two the Extreams. 

Or they fall to be ſeparated, a under, or disjunt, viz. twoare abſolutely xjg, ;, . 
remoyed from thothird, which is to be accounted the latermedial ; as if I ac- 
Count . 
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Fig. 1. 


;the lecond the Extreams conjunt , and the third is the Oppoſites, or Ex. 


count B'A the Intermedial, then is C and BC the Oppoſites; 'if C the Inter 
medial, thenis B and BA the Oppoſites; if BC, then is B A and CA Oppo- 
ſites; if Bbe an Intermedial,then is CA and C the Oppolites. And this is very 
well expreſſed by D* Newton,in his Geometrical Trigonometry, by this Table. 


Mid. Part. Extreams. Oppoſes. 


BA B CA C B C 
CA BA C BC B 
C aA BC B BA 
BC C B BA CA 
B BC BA CA C 


Where the firſt Column is to be accounted the Means, or Middle "Parts : 


rreams disjunet, 
-Qut of the former Axioms are gathered theſe two Rules : 


Rule 1. 
eAs the Radius , 
To the Tangent of one of the Extreams conjun& :: 
So the Tangent of the other Extream conjun& , 
To the Sine of the middle part. 


Rule 2. 
eAs the Radius, 
To the Co-ſine of one of the Extreams disjun +5 
So the Co-fine of the other Extream disjunt, 
To the Sine of the middle part. 


Therefore if the Intermedial (or middle part) be ſought, the Radius muſt 
be in the firſt place, if either of the Extreams , the other Extream muſt be 
in the firſt place. 

Only Note, That if the Intermedial (or middle part ) or either of the Ex- 
treams adjacent, or (conjunCt) be noted with Comp. in the Circular parts of 
the Triangle, inſtead of the Sine or Tangent, you muſt ule the Co-line, or 
Co-Tangent of {ſuch part or parts. 

If either of the Oppoſite Extreams (or Dz5juntt) be noted with its Comp. 
inſtead of the Co- fine, you muſt uſe the Sine of ſuch Extream, 

As for Example, In Figure 1, if the Angleat B be 23* 3©', (the Angle of 
the Ecliptick and EquinoRial) and B C a part of the Ecliptick 34* 40', and 
CA the Declination be required. I conſider the three Ingredients, which are 
B, BC, and C A, and find B and BC to be removed from B A, therefore BA 
is the Middle Part, and B and BC are the Oppoſites disjoyned ; and then, 
by the ſecond Rule, As the Radius, ts the Co-fine BC; ſo the Co-fine B, 
to the Sine CA: But you are bid to take the Complements of B and BC; 
therefore, as in the following Work , 


eAs Radius . þ,BC ::f, B-/. BA 


— 


w_ 


—_——— at. Ao —_— —___ 


* "Of Plain Trigonometry, 


As Radius . 10,000000 
to Sine BC 34* 49: 9,7 54960 
So Sine B 23* 30', 9,600099 
ro Sine CA 13* 7'. x9,355559 


Suppole BC 34? 40', or to be 4* 40' of &, andB to be the Angle of the 

| Declination 23* 30', I add BC andB, and it makes 19,355659, 
om which I take the Radius, and it leaves 9,355659, the Sine of 13* 7. 

This would be ſufficient, but that I am reſolved to be plain, and to make 
all eafie, and therefore 1 will ſet down Rules and Examples in all the Sixteen 
Caſes of Right-angled Spherical Triangles, taken fromthe former Dire&tions, 
which will be ſufficient for the young Practitioner, *till he be able fully to 
underſtand what goes before. Therefore for the Reſolution of all theſe 
ſort of Right-angled Triangles take notice, that for the Data, or Things 
given , there can be but ix ſorts, viz. 

I. The Hypothenuſe and a Side given: 1. To find an Angle oppoſite. 
2. The other Side. And 3. The Angle comprehended. 

IL The Hypothenuſe and Angle —_ being given: 1. Tofind the 
Side oppoſite to the Angle. 2. TheSide adjoyning to the Angle. 3. The 
other Angle. 

III. By a Side, and the Angle oppoſite to it, given : To find, 1. The Hy- 
pothenuſe. '2. The other Angle. $3. The other Side. 

IV. By a Side, and the Angle adjoyning, given: To find, 1. The other 
Angle. 2. The other Side. 3. The Hypothenute. 

V. By both the Sides given: Tofind., 1. The Hypothenuſe. 2. Either 
Oblique Angle. 

VI. By both Angles given: To find, 1. The Hypothenuſe. 2. Either 
of the two Sides. 

Therefore when any Queſtion is __— in Right-angled Spherical Tri- 
_ it will fall upon ſome of thele Six Propoſitions, and the Data 
(which muſt be two) to ſeek a Triplicity in the four firſt Propoſitions, and 
a Duplicity in the two laſt, which makes in all Sixteen Caſes. Therefore 


ſuppoſe the Triangle A BC, Figure 2, were propoſed , where let B repre- Fig. 2. 


ſent the EquinoRtial Point, or Angle made betwixt the Equinodtial and 
Ecliptick, 23* 30', and let BC be a Part of the Ecliptick 34* and £* 
or the 4* and 4o' of Taww; let BA be the Right Aſcenſion of the Sun 
32* 23', CA the Declination 13* 7',, and C the InterſeQion of the Ecli- 
ptick and Meridian 70? 19'. Now if any two of theſe be giyen to find the 
reſt, you may by the former ſix Propoſitions , and theſe following Caſes , 
xcſolve-them and the like with much eaſe, 


Prop, 


— 


of Spherical Trigoniometry.,  Cnav. IV. 


Prop. I, By the 


1 To find an Angle oppoſite. 


Given CA” Sought B. 
Rule. 
S,BC.f CA::R.fB 


2. Ts find the other Side. 

Given 7% Sought B A. 
Rule. 

Co-ſt, CA . co-fi. BC: : Rr, co-fr. BA 


3. Tofina the Angle comprehended.| 


Ca Sought C. 


Rule. 


Given + , 


Hypothenuſe and Side given, 


p Example. 
From Rand f.of CA 13*7' 19,355659: 
Take ff. BC 34* 40" 97 54960. 
Reſts /. of B 23* 3&f 9,600699 
| Example. 
FromR and co-ſi.BC 34* 40 19,915122 
Take co-ſi.C A 13* 7 9,9388519 
Reſts co-fr., BA 32* 23' 9,926605 
Example. 
FromRande.CA 13%7' 19,367382 
Take 7. of BC34* 40 9,339837 
Reſts co-ſs. C 70? 19/ 9,527545 


Tan BC.r:CA::R, co-.C 


Prop. II. By the Hypothenuſe and Angle adjoyning , 


L. To find the Side oppoſite to the 


Angle. 
Given 3's * Sought CA. 
Rule. 


Example. 
ToSine BC 34* 40 9,754960 
Add the Sine B.23* 30' 9,600699 
Reſts the Sine CA 13? 7! 194355659. 


R./,BC::/,B./.CA 


2. To find the Side adjoyming to the 
eAnple. 


Example. 
From R and co-t. BC 34* 40' 20, 160162 


Given 3” Sought B A. 


Rule. 
Co-fi. B . R :: co-t. . co-r. BA. 


3. To find the Angle adjoyning to 
the other. 


Giyen 3. * Sought C. 


Rule. 
R . co-fi.BC:: r.B . cor. C. 


| 


Take co-ſs. B 23* 30' 9,962398 
Reſts co-r. BA 32* 23” 10,197764 


Example. 
Te co-fi. BC 34* 40' 9,915122 
Add the Tangent of B 23* 30 9,63 8302 


Reſts co-r, C 70® 19' xX9,553424 


Prop, 


Set. 3: | of Spherical Trigonometry. 


1. To find the Hypothenuſe, 
Given - * Sought BC, 


Rule. 
As i.B.fCA::R.f. BC, 


2. To find the other Angle. 
G; CA, 
wen 3 g, Sought C. 
Rule. 


Prop. III, By 4 Side and Angle oppoſite, 


Example, 
From R and f. CA 13*7' 
Take fr. B 23* 30' 


| Remains f.BC34* 40 


Example. 
From R and co-/#, B 23* 30 
Take co-ſe.CA 13* 7 


Co-fi.CA . co-frB::R.f.C. Remains fi. C 70" 19' 


3. To fird the other Side. 
Given Th Sought BA. 
Rule. 


SmB.eaCA: nk. f.B A. Reſts the ſi. of BA 32® 23! 


Example. 
FromRand z?.C\ 13* 7 
Take the #. of B 23% 30' 


194355659 
9,06c0699 


9,7 54960 


19,962398 
9,988519 


99738379 


19,367392 
9,6338302 


94729080 


Prop. IV. By a Side and an Angle adjoynins, 


1. To find the other Angle. 


Example. 


Given iS Sought C. Add the /5. of B 24* 3&/ 


Rule. 


To co-f. BA $2* 24' 


R.,fjB:: co-h BA. coſa, C. Reſts co-ſe. C 70® 19 


2. To find the other Side. 
Given I'% Sought C A. 


Example. 
Add fi. BA 32® 23' 
To er. B 23* 30' 


Rule. Reſt re. CA 137 


R . BA :: e.B . e.CA. 


3. To find the Hypothenuſe. 
Given YN Sought BC. 
Rue. 


| Example. 
Add tot, BA 32* 23' 
|To co-ſs. B 23* 30' 


R.co-t.BA :: co-ſi, B.co-t. BC. Reſts cot, BU 34% 40 


P 2 


94600699 
9,926591 


F9,527299 


9,728825 
9,638302 


#9,367127 


10,197766 
9,962398 


T9,160164 


Prop. 
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Prop. V. By both the Siaes, 


1. To find the thenuſe. Example. 
Gre $245 Sg y6. [ASE BAND pong 
R:. co-[#. BA —_ CA .cofi,BO.|Reſts coſe BC 340 40" T9,915110 

2. To find either of the Angles. Example. 
Given $6.4" Sought B. [Tn BAg2zy  ooadiny 
ABA.cCA:0.o Reſts 5. B 23" 30 91638557) 


Prop, VI. By both the CAngles, 


1: To find the Fiypothenuſe. | Example. 
Gin }2 Sought BC, [From Renders ©79% 19) r9grart 
TeB.R:: tC, ce-ſupc, Reſts co-ſeBC 34% 40% oo 99915245 
2. To find a Side, Example. | 
Given JÞ Sought Ca. |FronRmderſtB 2330! 19,962298 
ks þC.. coſe Bel R: co-ſu. Ca, [Refs coſe, CA 13 70 _ 9.988546 


Thus by fix Propoſitions of two Parts given , you may find any Part in 
a Right Angled Spherical Triangle of any of the ſixteen Caſes, with much 
eaſe. and clearneſs. 
For Example. 


If a-Queſtion were given where the Hypothenuſe was 38* , and one of 
the Sides -or Baſe 27* 54 ( for you may account either Side for the Baſe) 
to find out the Angle comprehended betwixt them. Firft draw the form 
of a Triangle , as in Frg. 3, mark the Date by a ſmall Line, and the Part 
ſought by a Cypherplaced upon it; then ſeeking which of the ſix Proportions 
the Data will relate-to, you will find it Prop. 1. and Caſe 3.: and the Rule 
to be, As Tang. BC . Tang. BA':: R. co-fi. B, which you may work 
as by the Example. following, 


From 


_— 


ps —_— 
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From Radius, and Tangent BA 27 54' 19,723844 
Takethe Tangent BC 30% o& 9,761439 


Reſts Co-ſine B 23* 30' (the Angle ſought): 94962405 


Laſtly to finiſh the Dodrine of Right-angled Triangles, certain Cautions 
are tobe-given and obſerved , - as follow. 

Firſt, That if the Angle ſought for, be Acute, then the Sine or Tan- 

ent thereof repreſents it truly ; but if it be Obtuſe , then you muſt take it 
rom 180*, and the Remainder iis the Angle: Which muſt be obſerved in 
all, the Reaſon being , that-to every Sine and Tangent a double Angle is 
anlwerable', one Acute ,- the other Obtuſe. And the ſame Rule ſerves for 
the Sides likewiſe , by the like Reaſon. 

Secondly, For knowing whether the Angles ſought for be Acute or Ob- 
tuſe, or whether the Sides ſought be greater or leſſer than 180 Degrees, 
obſerve the following Rules, appropriate to the 6 Propoſitions and 16 Va- 
rieties, as they have been before taught, and there ſet down. 


I In Prop. I. Variety 1. you ſhall know, whether the Angle ſought be 
Acute or Obtuſe; for if the Side given be leſs than a Quadrant, then the 
Angle ſought will be Acute ; if otherwiſe, Obtuſe. 


Il. In Prop. I. Far. 2: the ſought Side will be leſs than a Quadrant, if 
the Hypothenuſe and the Side given are lefs than Quadrants ; but it ſhall be 
greater than a Quadrant, if the Hypothenuſe be greater than a Quadrant. 


III. In Prop. 1. Var. 3. the Angle ſought will be found Acute or Obtuſe 
by. the laſt Obſervation. | 


IV. In Prop. II. Par. 1. if the Angle given be Acute, then the Side 
ſought will be leſs than a Quadrant; if Obtule, then greater. 


V. In Prop. II. Var. 3. the Angle ſought will be Acute, if the —_— 
thenuſe be leſs than a Quadrant, and the given Angle Acute ; but it will be 
Obtuſe, if the Hypothenule be leſs than a Quadrant, -and the Angle given 
Odtuſe; or contrarily. 


VI. In Prop. 111. Yar. 1. the Hypothenuſe will be leſs than a Quadrant , 
if. the other Angles be both Acute, or both Obtuſe, or if the Sides be both 
of one kind. 


VII. In Prop. 111. Var. 2. the Angle ſought will be Acute, if the Hypo- 
thenuſe be leſs than a Quadrant , and the other Angle Acute. 


VIII. In Prop. III. Yar. 3. the Side ſought will be leſs than a Quadrant, 
if the Hypothenuſe and the Side given be lefs than Quadrants, IX. In - 
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IX. In Prop. IV. Var. 1. the Angle ſought will be Acute, if the given 
Side be lefſer than a Quadrant ; if greater, Obtuſe. 


X. In Prop. IV. Yar. 2. if the given Angle be Acute, then the Side ſought 
will be leſſer than a Quadrant ; it Obtuſe, greater, 


XI. in Prop. IV. Var. 3. the Hypothenuſe will be leſſer than a Quadrant, 
if the given Angle be Acute, and the Side leſs than a Quadrant ; and the 
. contrary. | | 


XII. In Prop. Y, Yar. 1. the Hypothenuſe will be leſs than a Quadrant , 
if the Sides be cither of them greater, or cither of them lefs than a Qua- 
drant; and contrarily Obtuſe. 


XIV. In Prop. VT. Yar. 2. the Angle ſought will be Acute, if the oppo- 
ſite Side be lefs than a Quadrant; Obtule, if greater. 


XIV. In Prop. VIL.Var. 3. the Hypothenuſe ſought for will be leſs than 
a Quadrant, if both the Angles given be cither ſeverally Acute or ſeverally 
Obtuſe; but it will be greater than a Quadrant if the one be Acute the other 
Obtule. 


XV. In Prop. VT. Yar.2. either of the Sides ſought ſhall be leſs than a 
Quadrant, if the oppoſite Angle be Acute; greater, if Obtulſe. 


But theſe Obſervations need not be regarded, when you ſhall be well 
yerſed in the Sphere or Globe. 

Thus you have ſeen, how Right Angled Spherical Triangles and Quadran. 
- _ to be Calculated : I come next to Oblique ones , or not Qua- 

anta 
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SECTION LV. 
The Calculation of Oblique-angled Spherical Triangles. 


He Calculating Oblique-angled Spherical Triangles is compre- 
hended in feven Problems, according to the leven-fold Variety 
of the four Parts Ingredients into the Queſtion, as appeareth in 
this little Table, 


C Oppoſite two to two, that is to ſay, two Angles 
| Oppoſite to two Sides; C& contra. [5 robl.1, 
An An- 
In an Ob. | [ Three ſides, | gle. CProbla, 
lique-ang- | and then : 
leq $ ay | there is Or the 
cal Triangle | (Pure, and fought either | Caſes of Pro. 
the four | that either J Lthe Bafe. 
= - ingre- | | Or three Angles which 
3025 | are reduceable to three 
the Queſti- | Sides, 
on are Cl- X 
ter | Or not Op- COne Ingredi- 
polite two ent 1s remo- Probl 
| to two, the & CAn An. | ved from __ 
Parts given | ole, three. 
Cheing either whorein 9 JOE 


OrnotPure, | either 


7 Ingredients 
| — follow imme- Probl.5. 
| Ingredients < Ldiately, 
begins with tw 


Lert | | 


ent is rem0- 

Or a | ved from Probl.6. 

{Side , | three, 

rs wa Or all four 
Ingredients Probl 

follow imme-C * 797: 

Ldiately. 
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Problem 1. 


In an Oblique-eangled Triangle ; of Four Parts oppoſed , Two to Two, 
VIZ, Two Angles and Two Sides, any Three being given , to find 
the Fourth, 


T His is the very -ſame with the firſt) Axiom, SeQ. IL.-hereof, of Righr- 

angled Triangles , but that only here is an Oblique Angle in ſtead of 

the Right Angle there. And therefore the Refolution is performed. by 
the {aid firſt Axiom of Proportion , which was this : 


As the Sine of any Side, 
To the Sine of an Angle oppoſite to it : - 
. $0 is the Sine of any other Side , 
To the: Sine of the Angle oppolite. 


Example. 


Fig. 4 In the Oblique-angled Triangle BCD; of theſe Four Parts, B, DC, D, and 
BC, let any Three be given, and the Fourth be ſought for , ſuppoſe 'BC. 


As þ.B 47* 34', 923868093 (1) 
To fi. DC 52%: 9,896828 (2) 
Sois fn. D 34*39', 99754777 (3) 


2dand 3dadded 19,651605 (4) 
Tothe fi. BC 375* 25%. 9,7823512 (5) 


Having ſet down the Proportion, and found the Logarithms by the Canon, 
1 add the ſecond and third Terms, which make 19,65 1695 , and ſubtraa 
from that the firft , which is 9,868093 , and it leaves 9,783512 , the Sine 
of :37* 25', for the Side B C. 

'But if you ſhould deſire to avoid SubtraQion , it is but taking the Arith- 
metical Complement of the Logarithm of the firſt Term, and adding all 
together , it will be the ſame. Now the Arithmetical Complement of any 
Logarithm is the Remainder to 10, as of g,868093 the Arithmetical Com- 
plement is 0,13 1907. 

This being underſtood, and that by altering the Proportion any other 
Side or Angle may be found,for if it be, As f.B . DC :: iD . 6. BC, 
it will be, 4 f.D . F.BC :: f.B . DC. Again, Afi DC.FfB :: 
BC. f.D, or, A f.BC.f.D::fDC. iB, tor finding DC, 
D, oarB. 

"Note, That in the'Caſes where the greateſt Side or Angle is required , 
it is neceſſary , that it be known , whether it be greater than a Quadrant , 
.or not ; becauſe an Arch leſſer than a Quadrant, and the Complement 
thereof to a Semicircle , haye the ſame Right Sine, as before. 
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Problem II. 


In a Spherical Triangle , by Three Sides given, to find an Angle ; or 
by Three Angles , to find 4 Stade. 


: he Problem will be of great Uſe in Aſtronomy and Navigation; for by 

it the Hour and Azimuth are found , and therefore I will be plain bot 
in the Rule and Example. 

Let the Angle C ſought be comprehended betwixt the two Sides, whoſe 
Sum and Difference I make uſe of in the Example , viz. BC and CD; 
Therefore ſet down the Arithmetical Complements of the Sines of theſe two 
Sides, viz. BC 38* 30', andCD70?, and BD the third Side let be 60 
Degrees. 

*ke the Difference of theſe Sides, which will be 31* 30', and under 
themſet the third Side, whereof take the Sum, which is g91* 30', and the 
Difference, which is 28? 3o'; take the Half of this Sum, which is 45* 45's 
and the Half Difference 14* 15' , and ſet down the Sines as you fee in the 
following Example ; then add up into one Sum thoſe two Sines and the two 
Arithmetical Complements, and they will make 19,479165 , the Half 
whereof 9,7395832 is the Sine of 33* 18', which doubled is 66* 36' far the 
Angle required. This Example praQifed a few times , will make all eafie. 


BC 38 30 Arithmetical Complement. Sine 0,205850 
CD 70 oo Arithmetical Complement. Sine 0,027014 


D 31 30 Difference. 
BD 60 oo the third Side. 


g1 30 theSumof Dand BD. 
238 30 the Difference. 


45 45 the Half Sum. The Sine 9,855096 
14 15 the Half Difference. The Sine 9,391205 


The Sum of all four Sines 19,479165 
The Half Sum 9g,739582 


Which is the Sine of 33* 18”, which doubled is 66* 36', the Angle C, 


And if three Angles be given, to find out a Side, if in ſtead of the 
greateſt Side and Angle, you take their Complements to 180 Degrees, the 
Angles will be Sides ; and Sides, Angles; and to be reſolved as before. 
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Fig. 6. 


* Problem 111. 


In all Spherical Triangles, whether Right or Oblique-angled , all the 
Three Sides being given, to find ont the Caſes made by the Perpen- 
dicular falling upon the Side put for the Baſe , extended if need be ; 
and conſequently the Angles and Perpendicular it ſelf. 


He Caſes are formed by this Axiom, 4s the Tangent of Half the Sum 
T of the Caſes, tothe Tangent of Half the Sum of the Legs :: ſo is the 
—_ of Half the Difference of the Legs, rt the Tangent of Half the 
Difference of the Cafes. 

As in the Oblique-angled Triangle BCD, Figyre 6, where the Baſe 
BD is equal to the Sum of the Caſes BA and DA : Then it will be, As 
the Tangent of Half BD, (that is, the Tangent of BA and D A divided 
by 2)ta the Tangent of D C morebyBC :; fois the Tangent of D C leſs by 


| BC divided by 2, to the Tangent of D A leſs by B A divided by 2. 


So likewiſe in the Oblique-angled Triangle 6 CD, where the Baſe bDD 
is equal to the Difference of the Caſes DA and BA, it will be, As the 
Tangent of Half B A more by DA, to the Tangent of Half DC more by 
bC; fois the Tangent of Halt DC leſs by bC, tothe Tangent of Half b D, 
which is equal to the Half of DA leſs by 6 A. 


Example. 
In the Tri:ngle BCD, let the Sides be BC 375*25', DC52*3', and BD 
73" 59/. 


BD is73* 50', the Half BD is 36*55'; DCis 52* 3*, BC is 37* 25), 
the Sum of D Cand BC is 89® 28', and the Half of that Sum is 44* 44/. 

Now DCleſsby BCis 14* 38', the Half is 7* 19', ſay therefore by the 
former Analogy, As the Tangent of 36* 55', ro the Tangent of 44* 44':: 
fo is the Tangent of 7* 19', rt the Tangent of 9® 977. Now if you add 
9* 37 to36* 55', it will give 46* 32' for the greater Caſe DA; andif you 
{ubtra&t , . it will give thelefſer Caſe B A 27* 18. 

Now by B C and B A, one of the Caſes, the Angle B is found, by Prop. 1. 
Var. 3. of Right-angled Triangles. And alfo by DC and DA, the other 
Caſe, the Angle D is found, by the ſaid Propoſition. The {ame Reſolution 
is made, if Three Angles were given, by turning the” Angles into Sides, 
as in the laſt Probiem. 

Note, 1 have omitted to ſet the Logarithms to the Parts in the former 
Analogy ,. which you may ſupply. 

We have now done with Pure Parts; but if the Parts given be ne? Pre , 
the Oblique-angled Triangle is to be reduced into two Right-angled Tri- 
angles , by letting fall a Perpendicular (according to the Seventeenth Pro- 
polition of the Firſt Sefion of the Third Chapter, and the Two Notes) in 

fuch 
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ſuch ſort, as that in one Right-angled Triangle , two Parts given may be 
intire, whereof the one being an Angle is to be noted with the Letter B, 
and -the other a Side to be noted with the LettersB C, as in the Triangles 


Fig. 7, 8, and 9, are to be ſeen. This being done, the whole Calculation 
will be performed by the Reſolution of theſe Four Pxoblems following. 


Problem IV. 


In an Oblique-angled Spherical Triangle ,” of the Four Ingredients, 
whoſe Order begins with an Angle, and One is removed from Three ; 
the two firſt being given, and either of the two laſt , tofind the other 
of the two laſt, 6 ; 


A*® in any of the Three Oblique-angled Spherical Triangles , Fig. 7, 8, 9, Fig: 7:8, 9. 
before, noted with B CD: 


Of theſe Four Parts, B, BC, BCD, and D; B, BC, and BCD, bein? 
given , to find D. Or, B, BC, and D, being given, to find BCD. 


This is done by two Operations, for 
i. In the Right Angle ABC, there muſt be found out BCA, by BC 
and B, which. are the Ingredients, and therefore the Analogy will be, 
As Radius . Tang.of B : : Co-fine of BC . Co-tang. of BCA, 
2. The Angle BC A being thus found , then ſay, 
As Co-fine of B . Sine of BCA :: Co-fine of D . Sine of DCA, 


So that if the Angle BCD be given, by comparing it with the Angle 
BCA, there will be given the Angle DCA, and {ſo the Angle D by the 
laſt Analogy. | 

Examples of this, and the three Problems following, I doomit purpofely, 
that the PraQitioner may exerciſe himſelf therein ; and the rather, becauſe 
I have fet down all the Parts of the three Triangles next before mentioned , 
the Calculation whereof theſe Problems declare. 


Problem V. 


In an Oblique-angled Spherical Triangle , of the Four Ingredients , 
whoſe Order begins with an Angle , and all Four do immeajately 
follow one anothor ,, the Two firſt being grven, and either of the 
Two laſt , tofind the other of the Two laſt. 


A* in any of the Three Spherical Triangles laſt mentioned, and noted 
with BCD; 
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Fig. 7,8, 9. 


Of theſe Four Parts , B, BC, BC D, andCD; B, BC, and BCD, being 
given, to findC D : Orelſe, B, BC, and CD, being given, to find BC D. 


This is done by two Operations , for 
1. In theRight-angled Triangle ABC, there muſt be found out BC A, 
as in the Problem next before, thus, viz. 


As Radius . Tang.B :: Co-fineBC , Co-tangent BCA. 

2. This being ſo-found, then ſay : 

As Co-fire D CA . Co-fine BCA :: Tang.BC . Tang. CD: 

So that if the Aggle BCD be given, by comparing- it with the Angle 
BCA, there will be given the Angle DCA, and io the Side B C bythe 
laſt Analogy. 

Batif CD be giver, then by the laſt Analogy D C A will be found, 


- ich being compared with the Angle BC A, there will be found the Angle 
CD. 


Problem VT. 


In an Oblique-angled Spherical Triangle , of Four Ingredients, whoſe 


Order begins at 4 Side , and One « removed from Three ; the Two 


firſt being given, and either of the Two laſt , to find the other of 
the Two laſt. 


A* in any of the Three Oblique-angled Spherical Triangles before re. 
cited , and noted with BC D: 


Of theſe Four Parts, BC,B, BD, d DC; BC,B, and BD, being oiven, 
to find DC : Orelſe, BC, B, and DC, being given, to find B D. 


This is done by two Operations , for 
1, In the Right-angled Triangle ABC, there muit be found out-B A, 
by BC and B, whichare the Ingredients, and therefore the Analogy. is 


_ As Radius . Co-tang, BA : : Co-fine B . Co-tang, BC. 
Or elſe by this Analogy : 
As Radius . Tang. BC: : Co-ſineB . Tang. BA. 
2. BA being thus found out, ſay : 
As Co-fine BA . Co-fine DA :: Co-fineBC .. Co-fine DC. 


So that if BD be given, by comparing it with B A there will be given 
DA, and fo the Side DC,. by the laſt Analogy.. 


Problem 
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- Problem VII. 


Ju any Obtique-angled Spherical Triangfe , of Four Ingredients, whoſe 
Order begins at 4 Side, and all Four do immediately follow one ans- 
ther ; the Two firſt being given , and either of the Two laſt , to find 


the other of the Two laſt, 


S in any of the Three Oblique-angled Spherical Triangles before re- xj. », 
cited , and noted with BCD: is. 7: 8, 


Of theſe Four Parts, BC,B,B D, and D;, BC, B, and BD, being given, to 
find D: Or elſe, BC, B, and D, being gizen, tofind B D. 
This is done by two Operations, for 


1. In the Right-angled Triangle A BC, there muſt be found out BA, as 
in the Problem next before, thus : 


As Radius .. Co-tang. BA :: Co-ſineB . Co-tang. BC. 
Or thus : | 

As Radius . Tangent BC :: Co-fine B . Tangent BA. 
2. BA being thus found out, ſay: 

As Sine DA . TangentB :: Sine of BA . Tangent D. 


So that if BD be given, by comparing it with B A there will be given 
D A, and fo the Angle D, by the laſt Analogy. 

But if the Angle D be given, then by the laſt Analogy D A will be found, 
which being compared with B A, there will be found BD. 


The Analyſts of Oblique-angled Spherical Triangles. 


i. ID Y two Sides and an Angle oppoſite, or two Angles and a Side oppo- 
ſite, to find the remaining Side or Angle, and the reſt, is performed 

by the firſt Problem. | 

2. By all the Sides to find an Angle, or by all the Angles to find a Side , 
is performed by the ſecond Problem. | 

3« By two Sides and the Angle comprehended to find the reſt, isrefolved 
by the fixth and ſeventh Problems, 

4. By two Angles and a Side adjacent, or two Sides and an Angle adjacent, 
to find the reft , is performed by the fourth and fifth Problems. 


CHAP.. 
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CHAP. V. 


Of CosmocRaPny, und of the Uſes of 
the Sphere and Globes both Celeſtial and 
Terreſtrial, 


Aving taught you Practical Arithmetick , Geometry , with the 

Dodrine of Plain and Spherical Triangles, they will be to you 

as ſo many Wings and Helps , whereby to foar up, view, and 

conſider the Heayens, the ſtupendious Fabrick of the Creator, 

ſo wonderful in all its Parts, that it cauſed David to fay, The Heavens de- 

«lare the Glory of God, and the Firmament ſheweth his Handy-work.; and the 
Poet Ovid intimates, as if Mankind were framed for this End : 


Pronaque cum ſpeftent Animalia catera Terram , 
Os Homini ſublime dedit , Calimque Tueri 
Fuſſit, & ereftos ad Sidera tollere wultus. 


I might add Reaſons, to perſwade every one to this Knowledge , but for 
you it will be evident enough, that without it no Perſon can be accounted 
a Navigator , therefore you muſt learn. 


SECTION [| 


The General Definitions and Notions of Coſmography. 


I; $OSMOGRAPHY being concerned about the greateft Bo- 
dies, and moſt worthy in the World, the Heavens, the Stars, 
and this Earth whereon we tread, has its Name rightly given, 
viz. The Delineation and Deſcription of the World, and is 

right worthily accompted one of the Liberal Sciences. It is divided into 

two Parts, , Aſtronomy and Geography. 


Il. Afﬀo- 
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I. Afronmy , being the firſt Part of Coſmography , treats of the Ce- 
leſtial Spheres. 


III. A Sphere Mathematical, or Globe, is contained under one Super- 
ficies, from the middle whereof (called the Center) to the Extream of the 
{aid Superficies all Lines drawn are equal. And this may be a Solid Sphere, . 
as the Earth, Sun, Moon, and all the Planets and Stars; or we may con- 
ceive it a Hollow Body , which beiides the Convex, or outward Superficics, 
has alſo a Concave, or inward Superficies, which is likewiſe equally diſtant - 
from the Center. And this laſt is fuch a Sphere as I am now about to de- 
fcribe, called the Celeſtial Sphere , including all the Celeſtial Bodies and 
\8 the Earth within it ; which makes me here give notice, that the Celeſtial 
, Globe is very improper , and not fo intelligible to young Learners, unleſs 
with this Caution, that the Fancy be informed, that either we may imagin 
our ſelves above all the Heavens, or elſe , which is more proper}, that we 
were in the Center of it, and that the Convex Part were repreſented by the 
Concave Shell , where thoſe Conſtellations and Sines are to be ſeen. And 
fuch Spheres have been made to big , that one might ſit in the Center; but 
teſſer are to be had at the Globe-Makers, a Pifure or Faſhion whereof you Fiz. r. 
have in the firſt Figure. 


IV. The Parts of the Sphere are cither, 1. ſenſible and viſible, 2. or nor. 
Thoſe Parts which are fenfible , I call that which is really ſo, and in a clear 
\ and ſerene Night may be ſeen, as the Stars and Milky-way. 


V. The Stars arc cither Fixed , or Wandring and Moving. TheFixed 
<tars are all thoſe Glorious Bodies ſeen upon the Concavity of the aforeſaid 
Hemiſphere, and are to appearance equally diſtant in the Eighth Sphere , 
are infinite in Number, but to Sight may be divided into ſeven ſorts or 
Rans; the firſt Claſſis are the greateſt, the ſecond are a little lefs, the 
third leſs, and fo to the ſixth, the ſeventh are certain cloudy and dark 
Stars, (which by the ProſpeQive Glaſs are ſcen to be Multitudes and Heaps 
of Stars in that Space of the Cloud) there being infinite of this ſort. 


VI. All this Exceilent Frame bcing fo infinite in Number and Place, the 
old eAfſtrexomers digeſted and drew the moſt Notable of them into certain 
Forms, er Shapes, of Birds, Beaſts, Men, and other Creatures, called 
Conſtellations , the better to remember and fix them in the Mind, whenſoever 
they had occaſion to uſe them; and they are diſtinguiſhed , eithEir to be on 
the North ſide of the Zodiack , in the Zodiack , or on the South ſide there. 
of, yet not ſo intirely, but fome Stars will not, or do not light to be 
within the ſame Conftellations, and therefur: are called 7nformes. All 
which you may obſerve upon the Globe, anc. likewiſe in the. ſix: Maps 
thereof herewith bound at the End of this Chapter. 
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Leffer Bear. 


Pole-Mv. 


Fig. 2. 


Great Beav, 


Fig. 3. 


Dragon, 


Cepbeua. 


Bootes. 


Northern 
Crown. 


Hercules. 


Harp. 


\VIL. The Conſtellations on the North fide of the Zodiack are 23, viz. 

1. The Leſſer Bear of 10 Stars, whereof 2 of the Second, 1 of the Third, 
2 of the Fourth, 1 of rhe Fifth, and 3 of the Sixth Magnitude. This Con- 
ſtellation is next to the North Pole , that Star inthe Tip of the Tail will be 
but 2 Degrees and 14 Minutes from the Pole in the Year 1700, and will 
come nearer and nearer to the Pole for about 400 Yezrs, when it will be 
within half a Degree of it, and then it will depart from it again, This is 
called the Pole-ſtar , the Sea-ſtar , becauſe obſerved by Mariners, and is of 
the ſecond Magnitude. You miſt obſerve, that both in the Greater Bear , 
and in this of the Leſſer , there are in either of them a Wain, called by us 
Charless-Wain, made of 7 Stars each , (which is the firſt thing you muſt 
learn) you will find them both expreſſed in Fig. 2and 3, in both which the 
Wain is fancied by 4 Stars, the lower 2 for the Wheels, and the Horſes 
by 3 ; marked by ab cd for the Wains, and e fg for the Horſes. Here g 
is the Fofe-horle for the Pole-ſtar, and 4 for the Brighteſt in the Wain , 
called by Seamen the Brighteſt of the Guaras, and thele are to be perfe&tly 
known. To find the Place of the Pole by this Conſtellation , you may fancy 
the Pole-ſtar and the next Horfe to make an Equilateral 1 riangle with the 
Pole , on that Part towards the Bright Star called the Gaard, and it will 
point near the Pole it {elf. 

2. The Great Bear of 35 Stars, whereof 7 of the Second, 3 of the 
Third, 12 of the Fourth, 8 of the Fifth, and 5 of the Sixth. Of thoſe 4 
which make up the Wain, that inthe Bears Shoulder called Dubhe is marked 
in Figure 3 with A, and the Wheels with B and D; the Thill-horſe called 
Alioth is marked with E, and the other two with F andG, all of the Se- 
cond Magnitude. Obſerve, that the two Stars A and B are called the 
Guards likewiſe of the Greater Bear , and by imagining a Line tobe exten- 
ded by thoſe two Stars, you will find the Pole-ſtar ; and allo, that the Polc 
it ſelf lies between the Thill-horle Alzoth and the Pole-ſtar. 

3. Draco, or the Dragon, a Conſtellation of 35 Stars, that lies wreathing 


betwixt the two Bears ; it has but 1 Star of the Second Magnitude , which . 


follows the laſt but one in the Tail, it hath 10 Stars of the Third, and is 
notable , becauſe it hath Stars in every one of the Twelve Signs, and for 
that the Pole of the Ecliptick lies in the very middle of this Conſtellation. 

4. Cepheus , aKing of Ethiopja , a Conſtellation that has not any noted 
Star either of the Firſt or Second Magnitude in it, it contains 21 Stars. 

5. Bootes, the Keeper of the Bear , or Artophylax , has in it 32 Stars, 
whereof 1 is of the Firſt Magnitude betwixt his Legs, called Arurws by 
the Greeks 5 and Arimech of the Arabs, a noted Star. 

6. The Northern Crown, or Ariadne's Crown , has in it 21 Stars, whereof 
1 is of the Second Magnitude, called the Bright Star in the Crown. 

7. Hercules, with his Club, watching the Dragon , contains 62 Stars , 
whereof none of the Firſt or Second Magnitude , there are g of the Third, 
whereof that in his Head called Ras Alzerthi is the moſt noted. 

8. The Harp, or Vultur Cadens, of 15 Stars, whereof 1 is of the 

Firſt 
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Firſt Magnitude , called Lucids Lyre, or the Bright Star in the Harp, 
Þ The Swan, of 40 Stars, whereof 1 is of the Second Magnitude, near Ser. 
the Tail. 
10. Caſſupeia, who was the Mother of Andromeda, and fits here in her Ca/fopeir. 
Chair , ſhe has in her Breaſt a bright Star of the Third Magnitude, called 
Scheder; there are in this Conſtellation only 28 Stars, according to Baierms 
and others. 
11. Perſeus, the Son of Danae, cleared Andromeda, and brought away Perſeus, 
Meduſa's Head ; it contains 42 Stars , whereof 2 are of the Second Magni- 
tude , one in his Left ſide called Algeni», the other in Mednſas Head called 
Algol, the reſt are of the Fourth, Fifth; and Sixth Magnitudes. 
12. Auriga, the Carter, of 40 Stars, whereof one at his Back of the 4wige. 
Firſt Magnitude, called the Goat-ſtar , Hircws, and Capella. 
13. Serpentarixs, that holds the Serpent, contains 30 Stars, whereof one Serpentarie. 
of the Second Magnitude in his Head, 
1. The Serpent of 35 Stirs, whereof one only of the Second Magni- Serpent. 


tude in its Neck. 
15. Sagitta, or the Dart, of 8 Stars, but none of any conſiderable Segie. 


digneſs. 
16. The Eagle, or Flying Vulture , of 257 Stars, whereof only one is of £4g/e- 
the Second Magnitude in its Neck , called FYultur volans , or Aquila. 
D £4 The Dolphin, of 10 ſmall Stars, none of the Firſt or Second Magni- Dolphin. 
rudes. 
18. The Leſſer Horſe, containing 4 Stars of the Fourth Magnitude. Leſſer Horſe, 
19. Pegaſus, or the Flying Horſe, a fair Conſtellation of 23 Stars , Pegaſus. 
whereof 4. are of the Second Magnitude , that in the Tip of the Wing is 
called Markab, theſe ſaid 4 Stars make a Square. ; 
20. Andromeda , or the Chained Woman, Freed and Married to Perſeus, Andromede. 
containing 27 Stars, whereof 3 are of the Second Magnitude , the firſt in 
the Head, the ſecond in the Girdle, and the third in her Leg. 
21. The Triangle, of 6 {mall Stars. Triargles 
22. Berenice*s Hair , of 13 Stars, all of ſmall Magnitudes. Berenice's 
23. Cor Carol; a ſinall Conſtellation, formerly informes , added by the = Ii 
Worthy and Loyal Knight Sir Charles Scarbrough, of 3 Stars, ſituate be- wy 
twixt the Great Bear and the laſt Conſtellation Coma Berenicis , whereof 
that of the Second Magnitude is called Cor Carols in Memory of King 


Charles the Martyr. 


VIII. The Conſtellations in the Zodiack are 12, viz. 

1. Aries, the Ram, the Leaderof the Flock, containing 19 Stars; that ries. 
which is moſt noted, is that in his Ear of the Third Magnitude, from whence 
many Aſtronomical Tables were formerly Calculated, and from this Coper-. 
nicus accompted the Proceſſion of the EquinoQial. | 

2. Tanrus, the Bull, containing 48 Stars, whereof one in the Bull's Eye Taurus. 
is of the Firſt Magnitude, called Aldeboran, and by the Romans, Palilicium ;, 


and another in the Tip of his Horn is of —_ Magnitude. This grout 
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Seorpios 


Sagittarius, 


Capricornuss 


Aquarics. 


Piſces. 


Whale. 


Orion. - : 


Eridans. 


Fare. 


Conſtellation has twoſmaller Conſtellations belonging to it , 1. the Pleiades, 


or Seven-Stars, in the Bull's Neck; ſometimes they are called Yergilie , 


becauſe of their Coſmical Riſing in the Spring : 2. Hyades, which are Five 
Stars near the Bull's Eye, , called ſometimes Sucals. 

3: The Twins, or Gemim, a Conſtellation of 34 Stars, whereof 2 are 
of the Second Magnitude, the firſt preceding in the Head iscalled Cafter , 
that in the Neck following is called Pollux , and the third is in the Foot. 

4. The Crab, or Cancer, containing 32 Stars, two of them of the 
Third Magnitude , the reſt of the Fourth, Fifth, and Sixth. 

5- The Lion, Leo, containing 43 Stars, whereof two are of the Firſt 
Magnitude , viz. the Lions Heart or Regalws, and that in the Extremity 
of the Tail called Canda Leomws, very fair Starsz and two of the Second 
Magnitude , iz. that in the middle of the three in his Neck, and that on 
the top of his Loins. 

6:. The Virgin, Virgo, hath 45 Stars belongs to her, and one conſide- 
rable of the Firſt Magnitude, in the Virgin's Left-hand , called Spica Yir- 


gints or Vindemiator. 


7. The Ballance, Libra, containing 14 Stars, whereof two are of the 
Second Magnitude , viz. one in the- Southern Scale called Lanx Meridio- 
nalis, the other in the very End of the Handle called alſo Lanx Septentrio- 
nals. 

8.' The Scorpion, containing 35 Stars , one of the Firſt Magnitude in the 
Body called Cor Scorpions, and of the Second in the Head. 

9. Sagittarius , or the Centaur, hath 30 Stars in it , two whereof are of 
the Second Magnitude, one in the Knee of his Right-leg , and the other in 
the Heel of the ſame Leg.. 

10; Capricorn , containing 28'Stars, but none of them either of the 
Firſt or Second Magnitude. 

I , . Aquarius , having 42 Stars in it, butnone of any conſiderable Mag- 
titude. 

12. Piſces, the Fiſhes, have 36 Stars in them, but none of them either of 
the Firſt or Second Magnitude. 


IX; The Conſtellations on the South fide of the Zodiack, are, 

1. The Whale, or Cetws, a Conſtellation of 29 Stars , whereof twoare of 
the Second Magnitude, one near bis Mouth , and another near the Tail. 

2. Orion, a moſt noted Conſtellation of 56 Stars, whereof there is one 
of the Firſt Magnitude in his Left-ſhoulder of a ruddy colour, and another 
of the ſame Magnitude in his Right-faot called Rzgel; there are four of the 
Second Magnitude, one in his Right-ſhoulder, and three in his Girdle in 
a ſtraight Line called the Yard Yand: There are two in the Shoulders 
before-mentioned, two in his Feet, three in the Tard Ward, and three below 
in the Sword, which faſhion this great Warriour , and are very notorious. 

3. Eridanus, or the River, of 44 Stars, in the Extremity whereof 
one is of the Firſt Magnitude called Enar , the reſt are {mall ones. 

4. Ihe Hare, Lepus, of 13 Stars, all ſmall ones. _ 

5. The 
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g. The Great Dog, Cans _ , a Conſtellation of 19 Stars, whereof Great Dog. 
that in his Mouth is of the Firſt Magnitude , a great fparkling *tar called 
Sirius , and one near his Left-knee is of the Second Magnitude ;, the reft are 
{mall Stars. 
6. The Little Dog, Canis miner, of 10 Stars , whereof one in his Belly zi::le Dog. 
called Procyon is of thefirſt Magnityde, the reſt are ſmall. 
7. The Ship, or Argo Navis, a Conſtellation of 51 Stars, whereof one $hip. 
in the Rudder called Cazopws is of the Firſt Magnitude, and there are ſeven 
Stars of the Second diſperſed in this Conſtellation. 
8. Centaurus, or the Centaur, a Conſtellation of 41 Stars, wherein Centaur. 
there are two of the Firſt Magnitude, one in his Left-thigh, and another 
in the Extremity of his Right-foot; there arefive of the Second Magnitude, 
the reſt ſmall, 
g. Crater , the Goblet , is a ſmall Conſtellation of 1 1 Stars. Goblet. 
10. Coruus, the Crow , another ſmall Conſtellation of 8 little Stars. Crow, 
11. Hydra, the Serpent, containing 29 Stars, whereof one is of the zydra. 
Firſt Magnitude called Aphard in the third Wreath , and is ſometimes called 
Cor Hydre; the reſt are imall. 
12. Lupus, the Wolf, a Conſtellation of 20 Stars, all ſmall. wolf. 
13. The Altar, Ara, of 6 mall Stars. Southern 
14. The Sowtherns Crown , Corona Meridionalis, of 13 ſmall Stars, — Fiſh 
15. The Southern Fiſh, Piſcis Notius, of 12 Stars, whereof one in the 
Mouth called Fxmahant is of the Firſt Magnitude, the reſt are {mall Stars. 
16. There are 12 Conſtellations more towards the South Pole, viz. 1. The 
Peacock,, Pavo; 2. Toucan; 3. Gras; 4. Phenix; 5. Dorado; 6. Piſcis 
volans ;, 7. Hydras;, 8. Chameleon ; g. Apis;, 10. Apis Indica; 11. Triangu- 
Ixm ; and 12. Indss; the which I ſhortly expe ſhall be truly re&ified and 
adjuſted , as to their Places and Diſtances , by the induftriovs and able 
om” oo » Mr. Edmund Halley , now reſiding at St. Helen's Iſland for that 
urpofe. . 
; There is beſides to be noted, the Afihky-Way, deſcribed upon the Globe 
round about, and ſeveral other little Clouds, or white Spots , the which 
viewed by a good and long Teleſcope are found to be very many ſmall Stars 
together , and infinite in number, fo cloſe, that with the bare Eye they 
diſappear , and ſeem to be a ſmall Cloud and white Way. So that the 
Number of the Stars mentioned in the former Conſtellations are not all, 
nor it may be not the thouſandth part of the Stars; for as ſoine Eyes may 
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. ſee more of them than others, ſo by Glaſſes ſtill tonger than others more are 


ſeen, and may be almoſt accompred infinite. 


X. The Wandring Stars or Planets are 7, and are cither greater , as the yeven Plemers. 
Sun and Moon, becauſe of their viſible Light ; or leſſer, and thoſe are 
either aboye, or under the Sun; thoſe above are three, Saturn, Fupiter, and 
Mars; thole under are two, Venus and Mercury. 
For the knowing of theſe Planets firſt the Sun and Xeon are notable, 
but the reſt of them are not known from the Fixed Stars, but by their 
2 irregu- 
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irregular and different Appearances from them, and by the difference of 
their Lights, which do not twinkle , and of other Colours to the Fixed 
Stars. 
Now becauſe we ſhall have ordinary uſe to name thefe Planets, I ſhall ſet 
down the CharaQers by which they are uſually ſignified, 
© The Sur. dS Mars. 
D The Moon. PL Venus. 
Þh Saturn. 1 Mercury. 
N Fupiter. 
SECTION II. 
Of the Movements of the Heavens , as to Apprebenſion: 
The frft Phas 1. Here are two Phenomena for the ſolving theſe Motions, and 
nomena, of the rendring the Reaſons of them ; the firſt, to conſider this 
_ a .the Earth and Waters to be in repoſe in the Center or Middle 


ST &urn. 


Fupiter, 


Jars. : 


Sun, 


Venus. 


of the World, and to conceive that the Heavens move about 
us from Eaſt to Weſt, carrying with them all the Stars comprehended under 
this vaſt Vault or Hemiſphere. 


IT. That the Fixed Stars turn round about from Noon to Noen , or from 
Midnight to Midnight, in 24 Hours, (it is true, there is ſome ſmall alte- 
ration , by reaſon of ſome other Motion of them , but it is inconfiderable, 
being but 2 Degrees in 200 Years,) from Eaſt to Weſt, which is called their 
Diurnal Motion; this is very viſible, and to be apprehended eaſily ; and 
this is the Eighth Sphere ſo called , or Sphere of the Fixed Stars, | 

The next Sphere is that of Saturn, which is carried about as the reſt of 
the Fixed Stars , but hath a Motion of his own from Weſt to Eaſt, ſo that 
he accompliſheth it in 29 Years and 183 Days. 

The next is the Sphere of Fupzter ,that contrary to the aforeſaid Motion of 
24 Hours moves from Weſt to Eaſt, ſo that he makes his Tour in the ſpace 
of 11 Yearsand 318 Days. 

The next is the Sphere of Mars, that performs his Tour contrary to the 
Motion of the Fixed Stars in 1 Year and 319 Days. 

The next is that of the Sw2z, which makes his Motion from Weſt to Eaſt 
almoſt one Degree-in a Day, and performs his Tour in 365 Days, 5 Hours, 
and near 49 Minutes , but 1s carried along with-the reſt of the Stars by the 
Firſt Mover, as before was ſaid. | 

Next the Sun-is the Sphere of Venus, which moves about with the Fixed 
Stars,. but has its own Motion from Weſt to Eaſt in about 8 Months. . 

ext 


«> IE 


; + Fu 


Set. 2 Of Coſmography. 0 IN 25 


|} © Next to Venw is Mercary, ſeldom feen, he makes his Tour from Weſt tg Mercury. 
Eaſt in near 3 Months. | | | 
| Laſtly the Moon, that makes her Tour from Weſt to Eaſt in near 28 von. 
| Days. 
| This Hypotheſis of the Stability of the Earth is fitly explained by Figure 4, 
| where you may perceive the Earth to be the Center, and that the ſeveral 
Spheres have their Places one within another , and that the Sphere 'of the 
Fixed Stars inclofes them all, as the outward part of an Onion incloſes all 
the other Foldings , as I may familiarly hint it unto you. 


II. The ſecond Phenomena.or Hypotheſis for the ſolving the Motions, The ſecond 
is that which is contrary to the former , not that the Fixed Stars and Heavens Phznomena,. 
| move about in 24 Hours, but that they all, as the Sun, are in repoſe and , rg ans 
| reſt, and move not at all ; and that this Terraqueous Globe (this Earth, 
3 Sea, and about it) turns upon its Axis and proper Center in 24 Hours : 
' So then inis Hypotheſis the Sun is in the Center immovyeable, next him is 
the Orb of Mercury, next Mercury the Orb of Yenus, then the Earth 
! witha Circle about it for the Moon, next that is the Orb of Mays, next is 
| the Orb of Fupiter with four ſmall Moons about it carried with it, and 
laſtly Saturn with two ſmall Moons, and above all, at an immenſe Diſtance, 

; is the Sphere of the Fixed Stars; as you may perceive by Figure 5, where 
{ alltheſe Orbsare made apparent to the Eye. 
Of theſe two Hypotheſes or Principles , the firſt was followed by Ariſtotle, 
' Hhpparchus , Ptolomy , and by a great many of Philoſophers and others: 
| Theſecond was followed by Ecphantes, Ariſtarchus , Philotaus, Plato, the 
' Pythagoreans, and by Archimedes; and after it had been almoſt quite for- 
' gotten for many Ages, it was revived by Copernicus, and after him by 
abundance of the ableſt Aſtronomers and Philoſophers, and at this day 
feems to be believed by the majoy part of the FKirrxoſe of the World. 

However both theſe Hyporheſes do equally , though not fo rationally, 
ſolve this Spherical Do&rine we are about , but I ſhall chuſe here-the old 
Ptolemaick , which is the firſt of the two before-mentioned, as the moſk eaſie 
and agreeable to you, Iam about to inſtrut, though I approve and allow of 
the ſecond, as moſt reaſonable and rational. 


IV. Thenext thingl ſhall endeavour to make out is, That all this Globe 
of Earth and Water (and therefore fitly termed the Terraquecus Globe ) 
| isno morethan a Point, or the ſmalleſt my + re , in reſpe& of the 
| Wideneſs of the Sphere of the Fixed Stars, and this is certainly intelligible, 
for theſe Reaſons: 1. That where-ever one is, either upon Land or Sea, 
there is one half of the full Heaven in ſight , and that two Fixed Stars dia- 
metrically oppoſite , the one ſhall be ſetting in the Weſt when the other is 
riſing in the Eaſt. 2. That all Aſtronomical Inſtruments, and all thoſe 
made for Dialling , that are uſed upon the Superficies of the Earth, do 
declare and ſhew to us the Motion and Place of the Stars, as to our Senſe , 
as if we were in the Center of. the Earth. * 3. Whereas Globes and Spheres 
Are - 
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are in triplicate proportion in reſpett of their Diameters, if the Diameter 


| Seconds, and fo into T hirds, 


True —_— 
Upper, light, 
and viſible He- 
miſphere. 


Riſing and Set- 
ting. 
Saxth, North. 


of the Earth be put for x, the Diameter of the Heavens (according to 
Tyche) is at leaſt 14000, (but according to others is much greater) that 
is, the Cube of the Earth. 1, will be to that of the Heavens 244,000,009,c00. 


'But Unity is inſenſible to ſuch a vaſt Number, therefore let me a little fly 


out, and repeat you Sexeca's Words, in his Preface to his Natural Queſtions, 
Hoc eft illud Punttum, quod inter tot gentes ferro & igni dividitur. O quam 
ridiculi ſunt Mortalium termini ! Punttum eſt illud in quo navigatis , in quo 
bellatis, in quo Repna difponitis, &c. Now (according to Copernicus) if 
the Sun ſtould reſt in the Center , and the Earth be moved about by its 
Divurnal, and carried round the Sun by its Annual Motion, not only the 
Diameter of the Earth, but the Diameter of that great Orb that the Earth 
is ſuppsſed to move in (which is of ſuch a Magnitude , that it certainly 
contains the Earth's Body 343,090,000,000) will be found ing, or a 
Point, in reſpe& of the Firmament of the Fixed Stars. 


V. That the Earth, as to our Senſe, is in the middle of the Heavens, 
is manifeſt by the lat Propoſition, nat only in the common opinion of the 
firſt Hypotheſis, but even in that of Copernicus; for if the. Earth were in 
the Sun's Place , yet nevertheleſs by the laſt Prapoſition even the great Orb 
would not be ſenſible to the Heavens, much leſs to the Earth, 


VI. Having thus declared to you the ſenſible and viſible Parts of the 
Heavens, and the two Hypotheſes of their Motions, I come to ſhew you, 
what thoſe Circles, Poles, and Points are, which arc inſenſible and inviſible, 
and only feigned and imagined for the better uſing and underſtanding of this 
Work of Spherical Aftronomy., invented for very good Ends and Utes. 

The Circles that are deſcribed. upon the Sphere are either called Great 
Circles, becauſe they cut the Sphere into two equalParts; or Leſſer Circles, 
which do not. Alfo every Circle (as has been often told you) is divided 
into 360 Degrees, every oY 96 into 60 Minutes , every Minute into 60 

ourths, &c. though it had been far better to 
haye uſed the Decimal way , but Cuſtom ecarrieth it for the Sexagenary. 
The Circles and Points conſiderable are theſe, viz. 

1. The Horizon, which is the firſt Great Circle obſervable by every vulgar 
Perſon , for being upon a Plain in any fair Pay or Night, and looking where 
the Heavens and Earthpart , we fee a Circle round about ,. ſometimes called 
the Finitor for that caufe , but this Horizon thus feund is not the true Ho- 
rizon , but parallel to. it, and therefore called the Senſible , Phyſical, and 
Viſible Horizon , which I ſhall treat of in the laſt Seion of this Chapter 
of Geography, and now ſpeak of the Rational and Trae Horizon , which is 
a Great Circle of the Sphere paſſing by the Center of the Earth, and divides 
the Heavens into two Halves, viz. the Upper or Light Hemiſphere, and 
the Lowery or Dark Hemiſphere. Things at firſt obſervable are, that all 
People ſee the Sun and Stars riſe and ſet upon this Line , the middle betwixt 
which we call the Xferidian or South, and the- Point oppoſite the North, 

the 
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the middle betwixt theſe Points are the Eaſt and Weſt; ſo thee the Horizon Ef an{wef. 
is divided thus into four Quarters, and theſe four Points are called the 

Cardinal Points of the Horizon , but as People grew more curious, and for 

that venturing upon the Sea they had more need of -a more exa&t Diviſion , 

they firſt divided theſe four into four again, having the Name from each 

Cardinal on either fide, the South and North ftill accounted the chief, and 

theſe are, Sewth-Eaft, South-Weſt, North-Eaſt, North-Weſt, fo now the South-Eef, 


divided inte Halves, making fixteen in all, and taking their Names from _ —_ 
the next two of cither ſide , as North North-Eaſt, North North-Weſt, Eaſt . 
North-Eaſt , Weſt North-Woſt , and then from the South, South South-Eaſt , 
South South-Weſt , Eaſt South-Eaſt , and Weſt South-Weſt. Laſtly , theſe fix- 
teen were again divided into Halves, called By-Points, from the Cardmal 
Points, as from the North , North and by Eaft, North and by Weſt, &+c. All 
which are ſeen in every Mariners Chard, and you may both ſee and learn 
them from Figure 6, where they are clearly expreſſed. As for Example, 
c is the Center of the Horizon, # » the Line of South and North, ew of rig. 6. 
Eaſt and Weſt, «f the Line of South-Eaſt and North-Weſt, and gh of 
North-Eaſt and South-Weft. 

This is one Diviſion of the Horizon into 32 Parts , which all Navigators 
obſerve, and generally go. to no more exaQneſs, but Aﬀtronomers and 
Spherical Men go to a far greater niceneſs and exadineſs, for they divide 
it not only into Quarters or Quadrants, but every Quadrant into go De- 

rees, and every Degree into 60 Minutes, and into more if required; 

{o that the whole Horizon is divided into 360 Degrees, and thoſe Degrees 
into Minutes, &c. 

The very Center of this Horizon is the Place of Obſervation, anda Line 
of DireRion perpendicular to it paſſeth through to the Point Perpendicular 
over our Head, which is called the Zenzth, and another quite under our ze. 
Feet, which is called the Nadir, which are the two Poles of the Horizon, wadir. 
and are go Degrees diſtant from it. If from the Zenith to every Point or 
Part of the Horizon, whether greater or ſmaller Diviſions, there paſs Circles, 
they are called Vertical Circles, and may be as many as you will imagin; 
that which paſſeth by the South Zenith and North is called the Meridian, Meridian. 
and that Circle which paſſeth by the Points of Eaſt and Weſt is called the 
Prime Vertical, and all the reſt are called Azimaths, or Circles ſhewing the Prime Yenical. 
Poſition of any Point of the Heavens, in reſpe& of the Horizon and Car. 4timubr. 
dinal Points. 

If Circles be drawn through every Degree and Part of theſe Vertical 
on parallel to the Horizon, they will be all Lefſer Circles upon the 
Sphere, and decreaſe toward the Zenith to a Point : Theſe are called Almi. Atmicanters, or 
canters, and fhew in the Sphere how far any Point in the Heavens is high, Circles of 
or diſtant from the Horizon, Height. 

This Circle of the Horizon ſhews the Riſing and Setting of the Stars Riſorg and 
or Planets; for when they come up from the dark Hemiſphere they are are Sening. 
faidtorife, and contrarily when they go down are ſaid to ſet. 


And 
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Artificial Day 
. and Night. 

Meridian. 


Eaftern and : 
Weftern Hemt- 


ſpheres. 


Poles of the 
Meridtan. 


Natural Day. 


Poles Height or 
Latitude. 


E quinoctial, 


And upon #his Circle the Diſtance of the Riſing of. any Star or Planet 


Amplitude or- fromithe Eaſt Point , or the Setting from the Weſt Point, in Degrees and 
tive and Occ- Minutes, (or groſly upon the Points of the Compatls before deſcribed) is 


called the Amplitude Ortive for Riſing , and Occaſive for Setting. 
The Horizon is the Cauſe of the Artificial Day and Night, for we call 
the Time wherein the Sun abideth above the Horizonan Arrificial Day , and 


. the” Time that he continueth under it .the Night. - Many other Uſes are 


made of this Circle, which I (ball hereafter declare ; but I will come next to, 

2. The Meridian, a great Circle of the Sphere, paſſing the Points of 
South , and North, and Zenith of the Horizon, and cuts the Sphere or 
Globe into two Parts or Hemiſpheres, the Eaſtern and Weſtern: The 
Eaſtern Hemilphere is alt that Part of the World which is on the Eaſt ſide 
of the Meridian , and the Weſtern is that Part on the Weſt. 

; The Meridian cuts the Horizon at Right Angles, and they two divide 
the World into four Quarters, and the Poles of the Meridian Circle are in 
the Horizon in the Points of Eaſt and Weſt, and laſtly the Meridian and 
Prime Vertical before deſcribed make four equal Quarters of the World. 

This Circle divides the Artificial Day and Night into two equal Parts , 
and ſhews Mid-day and Mid-night, and when the Stars and Planets are at- 
the higheft, or in the Meridian , and are called the Aderidian Alritudes of 
the Sun and Stars, which Heights are chiefly obſerved by Aſtronomers and 
Seamen with all diligence. 

Aſtronomers begin their Accompt of Time (which is meaſured by the 
equal Motion of the Equator) from the Meridian : Theprincipal of which 
Time is the Natural Day, which is uſually begun from Mid-day or Mid- 
night, and divided into 24 Hours, and each Hour ſubdivided into Minutes, 
Seconds, Cc, 

The Poles of the World are fixt in this Meridian, and in this Circle are 
obſerved and accompted the Latitudes or Height of the Poles and of the 
EquinoRial ; for the Height of the Pole or Equino&tial , is nothing elſe 
but the Arch of the Meridian , contained between the Pole or Equinotial 
and the Horizon, and the Height of the Pole is always equal to the Latitude 
of the Place, and the Height of the Equino&tial is equal to the Comple- 
ment of the Latitude, and therefore it being ſubtrated out of go Degrees , 
there ſhall remain the Height of the Pole. 

Now theſe two Circles of the Sphere, the Horizon and Meridian, joyning 
together in the Points of South and North, and being immoveable, and 
certain to one Place, ſupport the whole Spheres and Globes ;. and bein 
thus particularly deſcribed, I will come to the Moveable Circles , wa 4 
are Great Circles , the Equinottial , the Ecliptick,, the two Colures , : 
Circles of Longitude, 

3. The Equinoitial or Equator, a great Circle , which incompaſſeth about 
the midſt of the Sphere or Globe, and is every where of equal diſtance 
from both Poles, and has its Name from that Poſition , or elſe, becauſe the 
Sun coming under this Circle makes Equality of Days throughout the whole 
World. 
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It is divided'into 360 Degrees (as all Circles are uſed to be) beginning £ivifon, 


where the Ecliprick croſſeth in the firſt Point of the Sign Aries, proceeding 
from 10 Degrees to 20, and {6 Eaſtward *rill you come about to the ſame 
Point again. This Circle hath many Utes , for, 

Firſt, it is the Meaſure of the Firſt Motron, for this only of all the 
Great Circles of the Sphere or Globe is moved equally both in a Right and 
Oblique Sphere, becauſe the Axis of the World, about which all are turned 
about cqually , is perpendicular thereunto. 

Secondly , it is the Meaſure of Time, becaule it meaſures the Quantity 
ef Artificial and Natural Days, of which Months and Years are made: It 
meaſureth alſo the Quantity of Hours, and of other Times, which the 
Sun makes going under the Ecliptick, and therefore the Degrees of the 
EquinoCtial are called Tempora, Times: After which Accompt, the whole 
is divided into 24 Hours, 15 Degrees thereof to an Hour, for 15 times 
24 makes 360. Every Degree of the EquinoQtial is 4 Minutes of Time , 
becauſe 4 times 15 is 60 Minutes , or an Hour. 

Thirdly, it ſheweth the two Equinodial Points of the Ecliptick , for 
ſeeing it cutteth the Ecliptick in two Places, which arc in the Beginning 
of Aries and Libra, the Sun when he cometh to thoſe two Points is equally 
diſtant from both the Poles of the World, and makes equal Days and 
Nights as before-ſaid , which falls aftcr our Accompt about the Tenth of 
March and 13 of September. 

Fourthly , the Irregularities of the Riſing and Setting of the Zodiack, 
and of the Signs and other Parts thereof, are meaſured by this Circle; for 
ſeeing the moſt part of the Apparences are referred to the Zodiack , and the 
Zodiack it ſelf is not turned about upon its own Poles, but about the Poles 
of the Equinodtial , and therefore muſt -needs be unequally turned about, 
and needtul it was to regulate it hereby. Hence come the Names of Right 
Aſcenſion , Oblique Aſcenſion , Aſcenſienal Difference , which are thus de- 
fined : 


Time. 
Days. 
#7 0urs. 


Afmutes. 


Equinol14 
Points. 


The Right Aſcenſion of the Sun , any Star, or Point of the Heavens, is Right Aſcer- 
the Arch of the EquinoQtial Circle contained betwixt the Beginning of /*» 


Aries and the Meridian which cutteth the Sun, Star, or Point, being firſt 
brought under the fiducial Edge thereof, and this cither in Degrees, or in 
Time, allowing 15 Degrees to an Hour, as before was taught. 


The Oblique Aſcenſion, is the Arch of the Equinodtial intercepted betwixt 0b1ique /ſcew 
the Beginning of Aries, and the Horizon , when the Sun, Star, or Point, ſon. 


is likewile brought to the Edge of the Horizon. 


The Aſcenſional Difference, is che Difference of the Right and Oblique Aleenſronal 
Alſcenſions, and may be had by ſubtrating one of them from the other, Ziferexce. 


and all theſe are to be had either in Degrees or Time. 


Fiſthly, the EquinoQtal divides the Globe or Sphere into two equal orthers nd 
Hemiſpheres , the Northern and the Sourkern, and the Poles of this Circle Southern 
are the Poles of the World, one called the 4rtick or the North Pole, the ©" }beres. 


other Aztartick, or South Pole; from which Poles the faid Circle is diſtant 


go Degrees. 
$ Sixthly, 
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Fig. 7. 


Sixtbly , If from the North Pole to every Degree of the EquinoRial , 
and ſo to the South Pole, Circles be drawn, theſe are called AMeridiaxs or 
Hour-Lines , the chief whereof is the Great Meridian or Twelve of the 
Clock Hour-Line, that paſſeth by the Zenith and the South and North 
Points of the Horizon, in the Globe and Sphere. Theſe Meridians are 
ſupplied by the Hour-Circle , which is fixed upon the Meridian, and has 
the Pole for the Center, and has a moveable Index , which turns as the 
Globe doth, and fits inſtead of all thoſe Meridians before-mentioned, which 
in the laying down of the Globe i» plans is omitted, and all or moſt of the 
Meridians are drawn. therefore it will be of great uſe to explain this, and 
that the young Scholar may fully underſtand , how this Hour-Circle and 
Index are ſupplied in the Draughts and Utes of the Globe in plane. 

Seventhly , Upon the Globe or Sphere, if at every Degree upon the 
Great Meridian , or all the Meridians, there be Circles drawn parallel to 
the EquinoRtial , they will decreale to nothing at the Poles, and theſe are 
called Parallels of Declination , and ſhew what Declination any Planet, Star, 
or Point, hath from the Equino@ial, the Complement whereof is the 
Diſtance of that Star or Point from either of the Poles; if that Planet, 
Star , or Point, be in the Northern Hemiſphere it is called North Decli- 
uatin, if in the Southern, South, The Declination therefore, is nothin 
but the Diſtance fram the EquinoRial in Degrees and Minutes , ——— 
upon the Great Meridian , or upon any other Meridian. 

Eighthly, The two Parallels, that arc 23 Degrees and an half from the 
Equinoctial on either fide, are called Tropicks from turning , for there the 
Sun turns back again from either of them towards the EquinoGial. That 
which is in the Northern Hemiſphere is called the Tropick of Cazcer , the 
other on the other ſide is called the Tropick of Capricoyn. 

Other two of theſe Parallels, which are 23 Degrees and an half from 
the Poles, are deſcribed on the Globes; that towards the North Pole is 
called the Artick Circle, the other on the South fide the Antartich Circle. 

Laſtly, Theſe Tropicks ſhew the Tropical or Solſtitial Points of the 
Ecliptick , which I am next to deſcribe, they bound the greateſt Declina- 
tion of the Sun, in an Obliqne Sphere they point out the ſhorteſt and longeſt 
Artificial Days. And to the end you may the better underſtand what has 
been ſaid, both of the EquinoRial, the Meridians, and Parallels, and like- 
wiſe of the Horizon, Azimuths, and Almicanters, for in each Caſe they 
are alike, and alike ſituate; I have drawn the Faſhion of them in Figure 7, 
where 4b may repreſent the Half of the EquinoRtial divided into twice 
go Degrees, then let c be the North Pole, and 4 the South Pole, thoſe 
Circles which come from either Pole will be the Meridians, and paſs by 
every 10 Degrees of the Equinottial, the other ſtraight Lines are the 
Parallels, 9» may be the Tropick of Cancer, and p q that of Capricorn , 
diſtant 23 Degrees and an half from the Equator ; the upper Half is then 
the Northern Hemiſphere, and the lower the Southern ; the outermoſt 
Circle is the Great Meridian of Twelve of the Clock ; even fo for the 
Horizon , lct the outermoſt Circle be the Meridian of Twelye as before, 

then 
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then let 46 be the Horizon, ſo will the Hemiſphere «cb be the light Hemi- 
ſphere, and a4b thedark, c will be the Zenith , and 4 the Nadir: Thoſe 
Circles which were Meridians before, are now Vertical Circles or Azi- 
muths, and come through the Horizon to the Nadir; and thoſe ſtraight 
Lines which were Parallels before , do now become Parallels to the Horizon, 
or Almicanters. 1heſe will be of great Ute to be learnt and well under- 
ſtood , and will much facilitate the Work of the Ules of the Sphere. We 
come now to 
4. The Zodiack,, which is a broad Circle of about 14 Degrees, and Zodiac, 
encompaſſeth about the Sphere obliquely like a Belt or Girdle, coming 
nearer the Pole of the Sphere in one Place than in another. In the midſt 
of this Zodiack is a great Circle drawn, which is called the Ecliprick, Line, Ecliptick. 
Via Regia, or the Surws Way: This Ecliptick is drawn upon the Globe, and 
not the Zodiack , it crolieth the Equino&tial in two Points , called the Equi- 
nodtial Points, and is divided into 12 Parts called S:zns, and every Sign into 
30 Degrees, ſo that the whole is divided into 360 Degrees, and cach De- 
gree into Minutes , Cc. it is graduated from Weſt to Eaſt beginning at 
Aries, The 12 Signsare , x. Aries, its Mark Y, 2. Tawrm®S, 3. Gemini Tf, 
| 4.Cancer &, 5. Leo St, 6. Virgo il, 7. Libra &, 8. Sccrpiom, g. T Sagrt- 
: tarins, 10. Capricorn VY, 11. Aquarins&, and 12. Piſces X, Theſe things 
are to be noted : . 
Firſt, The Signs are not to be confounded with the Conſtellations of 
the ſame Name , for the Conſtellation of Aries is another thing to the Sign 
| of Aries; the one has the Pifture of a Ram, wherein 19 Stars are placed , 
| as before was taught; but the Sign of Aries is only 30 Degrees of this 
Ecliptick imaginary Line , from the Equinotal to the Beginning of Tauras, 
and numbred to 30 Degrees fromthe Equinodtial : And what I ſay of Aries 
you may account of all the reit of the 12 Signs. Itis true, thele Signs and 
44 the Conſtellations were near unto one another ſome thouſands of Years fince, 
| but the Fixed Stars, by their viotion upon the Poles of the Ecliptick, though 
lowly, have (as you will find upon the Globe) removed the Conſtellation 
of Aries near upon 30 Degrees forivards into Tarr, and the Conſtellation 
of Piſces the like into the Sign of Aries, and lo of the reſt ; which deſerves 
to be conſidered , leſt you fall into a Miſtake, Peruſe Figure $, and you Fiz. 8. 
will learn the Name, Figure , and Mark of the 12 Signs of the Ecliptick. 
Secondly , The Ecliptick has two Poles, one on the North ſide, and 
another on the South, 23 Degrees 30 Minutes from the Poles of the World, 
and ſo much doth the Ecliptick lye obliquely from the Equino&tial , and fo 
much is the Angle that the Ecliptick makes with the Equinodtial. 
Thirdly , The Meridian that paſſeth by the Beginning of the Signs Aries 
and Libra is termed the Equinettial Colure, and that Meridian which paſſeth xquinodia! 
by the Beginning of the Signs Cancer and Capricorn is called the Solſtitial Colure. 
Colure , and this Colure paſſeth likewiſe through the Poles of the Ecliptick, 59/44! Co- 
Theſe two Colures divide the Ecliptick, and indeed the whole Globe into _ 
four Parts. That Quarter betwixt the Beginning of Arics and Beginning 
of Cancer, contains 3 Signs Y,v, and Tt, or thrice 20 Degrees , equal to 
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a Quadrant or go Degrees, and whilſt the Sun is under this Quarter, the 
Days are longer than the Nights; and this may be called the YVernal or Spring 
Quarter , and as long as the Sun is here, which is moſt of March, all April 
and May, is accounted the Firſt Quarter of the Year. Thenext, of Cancer 
to Libra, &, MN, it, is e/£ftas, or the Summer Quarter, Fune, Fuly, and 
Amzuſt. Thenext, from Libra to Capricorn, ==, m,7, is the Harveſ# Quarter 
or Autumius , September, October, and November, The fourth and laſt, from 
Capricorn to Aries, Vp, ©, X, is the Winter Quarter, called Hyems, and 
falls in December , Fanuary , and February. In the twe firſt, the Days are 
longer than the Nights; in the two laſt, the Nights are longer than the 
Days. And note , That every Quarter is divided as before into 3 Signs, 
or into go Degrees. 

Fourthly, -It is very neceſſary the young Student have an apprehenſion, 
how the Motion of the Sun. is made under the Ecliptick, for he muſt know, 
that the Sun, though he be carried by the Firſt Mover, as is commonly 
apprehended , along with-the reſt of the Heavens, from Eaſt to Weſt round 
in 24 Hours, yet by his own particular Motion from Weſt to Eaſt he moves 
about a Degree in. every 24 Hours, and performs his whole Tour in 365 
Days, 5. Hours. and near. 49 Minutes. A better repreſentation on the 
Sphere or Globe cannot be made, than by placing a ſmall Fly or Lowſe upon 
the firſt Point of Aries, and then turn the Globe about from Eaſt to Weſt 
one whole Turn, or 24 Hours, and if the Fly creep in the mean time one 
Degree, or be imagined ſo todo, and ſo for every Degree one Turn, you 
will then eaſily perceive the Motion , and that whilſt the Sun moves thus up 
the firſt Quarter to Cancer, he draws nearer to the North Pole and lengthens 
the Days, in the ſecond and third. he draws nearer to the South Pole 
= ſhortens the Days, in the fourth and laſt Quarter he lengthens as in 
the firſt, 

Thus the Suns proper Motion is made, not upon the Center of the Earth, 
(for then the Sun's Body would appear always to have one and the ſame Dia- 
meter) but upon another Center, as all the Planets do, which ſhall be par- 
ticularly explained in the Laſt Part. 

The other Motion from the Primum Mobile is likewiſe fully and clearly 
to be apprehended , how the Sun and all the Stars arc carried about in their 
ſeveral Parallels , (though indeed it be ſpirally) but being broken off under 
the Horizon, as to. our ſight, we repreſent them by one of the Parallels 
ro the EquinoCtial , which by the Ninth Figure will be made more plain to 
the Underſtanding, where the two Motions are conſidered , for if the Sun 
had only one from Weſt to Eaſt, then he would keep one Parallel, and 
never change the Seaſons of the Year; but that he has two may in a few 
Days be perceived ; and if you conſider, that when a Ship is under Sail, 
and goes a ſwift courſe, the Paſſengers walk upon the Deck a contrary 
Motion without any confuſion, where is then two Motions made, one 
progreſſive with the Ship, the other back otherwiſe , as in the ſaid Figure 9, 
where let the Globe or Sphere be moved upon the two Poles F and G, which 
are.immoveable, ſuppoſe the San be in H,, in the moveable Circle pe 4 
which. 
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which let repreſent the Ecliptick, it is evident, that the Sun being in H, Fx. 9- 


and turning about in 24 Hours, will deſcribe a Parallel (to the Equinoctial 
CED) which is HK by the Point H. But when the Sun by his own 
Motion has advanced from H to L, by his proper Motion he will not de- 
ſcribe the Parallel HK, but another LM, ill at laſt he arrive at the 
Point E, equally diſtant from the Poles F G. Then by his Diurnal Motion 
be will deſcribe a great Circle of the Sphere, which is the Equino&tial CE D. 
Laſtly, when the Sun ſhall arrrive at the Point B, he will deſcribe the 
Parallel AB, and fo he will riſe again on the other fide, *till he come to H, 
deſcribing the ſame Parallels again. The leſſer Circles HK and AB are the 
Tropicks. 

So that the Sun advanceth every Day about a Degree in the Ecliptick , 
and changeth his Declination or Diſtance from the Equinottial, and conſe- 
quently his Height at Noon, and the Place of his Riſing and Setting on the 

orizon. 

Fifthly , The Sun making his Motion exadtly under the Ecliptick Line, 
I muſt explain to you why the Zodiack is made ſo broad , for that the reſt 
of the Planets, wz. h, 2,6, 2,v, and », do not keep under the Ecliptick 
Line , but have ſeveral Circles of their own, which crofs the Ecliptick , 
but ſeldom exceed 7 Dzgrees of either fide from it, and fo wide is the 
Zodiack made to contain 14 Degrees, in which Zodiack the reſt of the 
Planets are to be found by their Longitude and Latitude. You muft there- 


fore know , that the Ecliptick*s Poles are placed in the Solſtitial Colure , poles of the 
23 Degrees 30 Minutes from the Pole; and even as from the Poles to the Ecliptick, 


Equinodtial the Meridians are drawn, fo from the Poles of the Ecliptick , 


if Circles be drawn to the Ecliptick , thoſe are called Circles of Longitude, Longitude. 
and all Circles parallel to the Ecliptick are Circles of Latitude, and all the Zaiitude. 


Planets, Stars, or Points, are limited by theſe Circles to be fo much in 
Longitude, v:z. in what Degree and Minute of the Ecliptick , whether in 
Aries, Taurus, Cc. and fo much in Latitude, that is-, how far from the 


Ecliptick , either towards the North, and then it is North Latitude , or to North. 


the South , and then South Latitude, 

Having (I hope) cleared your Judgments, from miſtaking the Signs for 
the Conſtellations, you muſt know, that Y, v, It, &, AN, and Mt, are Northerly 
Signs, the reſt zz, m, 7, vw, «, and X, are Southerly Signs ,. on the South 
ſide of the Equator. 

Likewiſe v, #3, XK, Y, =, and It, are Signs aſcending, in which the Sun 
is ſtil approaching to us, and towards the North ; S, N, mM, =, m; and 7; 
are Signs deſcending. 

Sixthly and Laſtly, The Ecliptick is a great Circle, dividing the Globe 
or Sphere into Halves; it meafures the Movements of the Planets, and they 
are placed within its compaſs, and are there to be found by their Longi- 
tude and Latitude. The Eclipſes of the: Sun and Moon are here limited 
and found, and many other Utes, which hereafter will more fully appear. 

5- I will now ſay ſomething of the Motion of the Moon , the Reaſon of 
the-Eclipſes of the Sun and Moon, of the Riſing and Setting of the an 
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of Time and that which appertains thereto; and laſtly , I will fumup in 
brief what has been here delivered of the Sphere, and then come to the 
particular Uſes.thereof. 

Of the Moon. JI. The Moon has a particular Ecliptick to her ſelf, which croſſeth the 
Sun's Ecliptick in two places, that which comes to the Northward is called 

Dragon's Head the Head of the Dragon, that to the South the Tail of the Dragon. The 

and Tal. Moon's Ecliptick bendeth obliquely from the Sun's , and makes the Angle 
about 5 Degrees, fo that as the Sun's Ecliptick declineth from the Equi- 
noRtial 23 Degrees. 30 Minutes, in like manner theſe two Eclipticks do 5 
Degrees. 

So then the Moon moving in her Circle, near 13 Degrees each Day , ſhe 
will go her own Ecliptick about in near 28 Days. But the Moon has tome 
other Motions, which I defer *till I treat of her in the Laſt Book. 

Changeof tte The Moon is ſeen after her Conjunion with the Sun (which is com- 
Moon. monly called the Change) ſometimes in two Days, and ſometimes not before 
the fourth Day, which falls out for three Reaſons, the firſt , becaulc of her 
Obliquity; the ſecond, by reafon of her Latitude ; the third, by reaſon 
of the unequal Motion of the Zodiack ; which will be made clear in the 
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Fourth Part or Book. 
Phaſes. The Phaſes of the Moon, or the ſeveral Shapes which ſhe makes in one 
Fig. 10. Revolution from the Sun, are gathered from the Tenth Figure; where let 


the Earth be A, © the Sun; then have you 8 Phafes, F will be the Full of 
the Moon, B is the Change when the Moon cannot be ſeen, D and 4 the 
Quarters; and fo at any time of her Motion you will ſee her Face how to 
us, though the Sun doth enlighten more than half of her , becauſe much 
bigger than the Moon. 
of Eclipſes. Il. An Eclirſe is the Obſcuration of a Celeſtial Body from our ſight , by 
interpoſition of ſome dark Body, and is generally taken notice of by us in 
the Sun and Moon. 
Eclipſe of the TheEcliple of the Sun is made by the interpoſition of the Moon betwixt 
Sun and con. us and the Sun's Body , the Sun not concerned. The Eclipſe of the Moon 
. 1s an obſcuration of the Moon's Body , by paſſing into the Shadow of the 
Fig. 11. Earth made by the Sun, which will appear plainly it you conſider Figure 11, 
where from the Earth the Moon takes away the Sight of ſome part of the 
Fig. 12. Sun's Body , which we call the Eclipſe of the Sun; and inFigure 12, the 
Moon paſling into the Earth's Shade made by the Sun is totally Eclips'd. 
Riſong and Set III. The Riſing of a Star is when it appears above or at the Horizon on 
ting. the Eaſt, and Serrzvg on the Weſt ;; and they are diſtinguiſhed into Poetical 
Coſmica! Riſing and Aſtronomical. The Poetical is either Comical Riſmg , when any Star 
and Sentirg. rifeth at the ſame Moment that the Sun doth upon the Horizon ; or Coſmical 
,. Setting, which is when any Star ſets at the Moment when the Sun riſcth. 
Cronical Riſing Conical or Evening Riſme , is when any Star riſeth, the Sun ſetting. Cro. 
Frellacel SiGng nical Setting , is when any Star ſets with the Sun. MHeliacal Riſmg , 15 when 
and Settirg. any Star, having been hid under the Sun's Rays, doth begin to appear. 
Heliacal Setting, is when a Star comes to be hid in the Sun's Rays. 


Aftro- 
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'  Aftronomical Riſing and Setting, is the Aſcenſion or Defcenſion of any Afronomical 
Sign of the Ecliptick compared with the Equator , and is termed Right when Kiſmg and Set- 
a greater portion of the Equator riſeth or ſettcth than the Degrees of the ge 
Sign; and Oblique , when a lets. 

IV. Time is cither Aſirenomical or Cizil, and is a certain Meaſure depen- Time. 
ding upon the Motion of the Luminaries, by which the Diſtance and Dura- 
tion of things are meaſured, 

And firſt, The Aſtronomical Time is that which is ſimply taken from the 
Motion of the Stars , and is a Day either Natral or Artificial. A Natural Natural and 
Day is the Time determined by the Sun's Motion in 24 Hours ;, an Artificial Anificial Day. 
Day is the T ime betwixt the Sun's Riſing and Setting , to which is oppoſed 
the Night, that is the Time the Sun is under the Horizon, and is equal , Equal and un-- 
that is of 12 Hours, when the Sun is in the Beginning of Aries and Libra , #4 
or unequal, when the Days are longer or ſhorter than the Nights, as in 
all the reſt of the Signs ;; the longeſt Days and ſhorteſt Nights are when the 
Gun is in the Beginning of Cancer, and the contrary in Capricory, 

The Parts of the Days and Nights are Howrs, the Day containing 24 #ours. 
Hours, and every Hour being divided into 60 Minutes , and every Minute 
into 60 Seconds, &c. and they begin to be numbred either from the 
Meridian or Horizon. Thoſe that begin from Noon, and fo to Noon again, 
of 24 Hours, are called Aſtronomical Hours , becauſe Aftronomers ule theſe Aftronomical. 
Hours in their Pradtice. But we, and many other Exyopears, reckon but 
12, viz, from Noon to Midnight 12, and from Midnight to Noon other 12 
Hours. 

Thoſe that account their Hours from the Horizon , begin either at the 
Sun's Rifing or Setting ; if from the Sun's = then they are called 
Babyloniſh Hoxrs , and accounted from the Sun's Riſing to it again 24 Hours: Babylonifh. 
But thoſe that account the Day from the Sun's Setting to its Riſing again ,' 
and divide that ſpace into 24 Hours, (as is now done in /raty) are called 
Italian Hours. alin. 

There is yet another Diviſion , (as the Fews of old) that is the Day and 
Night, whether ſhorter or longer , from Sun's Riſe to Sun's Setting, and 
ſo the Night is divided into 12 equal Parts, aud theſe are called Fewiſh Fewiſh. 
Hours, and are termed the firſf Hour, ſecond Hour, third Hour, cc. of 
the Day or Night. ; 

Time that is accounted from the Moon, is termed a Month, and is cither Month Perio- 
Periodical, which is the Time the Moon is making from any Point of the 4a. 
Ecliptick to it again, which is in 27 Days and about 8 Hours ; or Sinodical, $inodical. 
which is from New Moon to New Moon in 29 Days and ſome odd Minutes, 

Time that is accounted from the Sun's Motion is that of a Year, and is 
either a Sidereal Year , wherein the Sun departing from a Fixed Star returns rear Sidereal. 
to it again, and thatis in 365 Days 6 Hours and g Minutes; or a Tropical Tropical, 
Year , which is the Space whercin the Sun paſſeth from any Point of the 
Ecliptick to it again, and that is in 365 Days 5 Hours and 12 Minutes. 
This Year again is divided into 12 Months by the Romans, viz. Fanuary , 
February , March, April , May, Tune , July, Auguſt, Sepromber, Oftober, 
November, 
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November, and December; and the Days in cach Month are known by theſe 
Engliſh Verſes. 


Thirty Days hath September, 

| June, April, a:d November : 

; All the reſs have Thirty One , 
Except February alone. 


February in the Leap-Year has 2g Days, in the other 28. Whilſt the Sun 

performs his Courſe under the Ecliptick in this Year, in every Month he 
7 enters into ſome one of the Twelve *igns of the Ecliptick, and what Day 
of the Month in gyauy (for I ſpeak not exadily) that ſhall be, theſe two 
Latin Verſes will ſhew near enough for common uſe, taken out of Metins. 


= X »4 & IC 5 

Gaude, Chriſtus adeſ#, Titan aptiſſimus exit , 
$1 WM = RE 4. 

Intro bit Fuſtus, impins exul erit, 


| Suns entrance The Meaning thus, there are Twelve Words for the Twelve Months, 

, #no the Sign!. the firſt Gaude for Fanuary , and ſo on to Exit for December. Over every 

; Word ſtands the Sign appertaining to that Month, as Y for March, the 

| third Word and Month; then obſerve with what Letter the Month begins, 

A for if it be a Conſonant, then it ſignifieth the Tenth Day; if with a Vowel, 

then conſider that & is the firſt, e the ſecond, and 5 the third Vowel , and 

to thoſe Words or Months that begin with Vowels, you muſt add to 10 

E Days ſo many Figures as the Vowel intimates; as ſuppoſe for March, 
adeſ#, here 1 Day muſt be added to 10, which makes the 11th Day. of 
March for the Sun to enter into Aries, and fo for Ottober , impins, i is 
3, and ten 13, which is that the Sun enters m the 13th of October. 

Suns place, Again for February, Chriſtus, becauſe c is a Conſonant, the Sun enters 
into X the Tenth of February, and for any other Day of the Month, 
if for every day paſt the aforeſaid day you add one Degree, it will give 
neer the Degree of the Ecliptick the Sun is in that Day. Example, 1 
deſire to know what Degree and Sign the Sun is in the ſecond Day of June. 
Firſt, I ſeek what Day of May the Sun entred into rt, for ſo Apriſſmus 
intimates, and tells me the WW Day, then I account how many 
Days betwixt the 11th of May and the ſecond of Fune , which by conſi- 
dering that May hath 31 Days ( as before was taught) it will be 22 
Days; and therefore the Sun will be in 22 Degrees of mT. 

Ciuil Time. Secondly , for the Civil Time , which is the Aſtronomical accomodated 
to vulgar uſes, as from the Sun the 7ulian Year which is either Common 
or Biſſextile. 

Common Tear, The Common Tear contains 365 Days. 

Bifextite, 'The Bifſext;ile or Leap-year ccntains 366, 


Buth 


tn ts the 


. — : 1 
. 
1 
4 
_ Eq I EY ind... 2 
OO — 


of Coſmography.. 


137 


Feſtival Days or Working Days. 


the Yeasr, whether 


Matter. 


Prop. 1. To find whether the Tear of our Lord be Leap-Year , or the firſt, ſecond, 


or third after, 


 Dinide the Tear by 4. ;, what's left ſhall be, 
For Leap-Tear ©, for paſs 1, 2,0r 3. 


$ Here you may omit the Hundreds and Twenties of the Year of our Lord, 
and only divide the Reſidue by 4. Example, 1678, omitting the Hun- 
dreds and Threeſcore , I divide the Reſidue 18 by 4 , and there remains 2, 


Rule. 


which 1s the ſecond after Leap-Year. 


f Prop. 2. To find the Golden Numer , the Cycle of the Sun, and Indiition. 


When 1, 9, 3, tothe Tear hath added been , 


Divide by 19, 28, 15. 


Rule. 


f And becauſe I am new upon the Civil Accompe or Kalender , I will here, 
| very ſhortly and ay in ſome few Problems, ſhew you how to find out 

eap-Year or Common, with the Moveable Feaſts , 
Moon's Age, and the like, where I ſhall borrow from my good Friend , and 
worthy Aftronomer , Mr. Thomas Street , his Memorial Verſes concerning 
the Kalender, which will both pleaſe and fit my young Scholar for this 


The Golden Number is a certain Figure from 1 to 19 , which was ſo placed 
in the ancient Kalender, that it might ſhew the Day of cach Month wherein 
the Moon changed, and being written in Gold got that Name for the 


New Moons return to the ſame Day of the Month every 19 Year. 


The Cycle of the Sun is a Number of 28 Years, inwhich the Dominical 


Letter returns in a Cycle. 


The Indidtion is the Space of 15 Years, which ſometimes ſhewed the Year 


wherein the Roman Tribute was to be paid, 


Examples by the former Rule for the Year 1678. 
To 1678 adding 1, it makes 1679 , which divided by 19 , there remains 


7 for the Golden Number. 


To 1678 adding 9, it makes 1637, which divided by 28, there remains 


7 for the Cycle of the Sun. 


To 1678 adding 3, it makes 1681 , which divided by 15, there remains 


7 for the Indiftion, 


T 


Prop, 


| Both theſe Years are divided into 4 Quarters , viz. the Spring, Summer, Diviſun. 
Autumn, and Winter ;, or into Months , which are 12, before recited; or | 
| into Weeks , _ one of 7 Days; or into Days, and theſe are cither 
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Dominical. 
Letter, 


Fract, 


Age and Change 


Prop. 3. Tofmd the Dominical Letter.. 
Rute. 


Divide the Tear ,. its Fourth, and 4, by 7 , 
What's: left, ſubtratt from 7 , the Letters given. 


For if you account 41, B2,C 3, D4,E5, F 6, and G7, the Number 
found by the Rule will be the Dominical Letter ; as for Example ;, to find the 
Dominical' Letter for the Year 1678. The Fourth of 1678-is 419, and 4. 
and 419 added to 1678 makes 2101., which divided by 7 leaves 1, and that 
taken Gem 7, there remains 6, which is F, the Dominical Letter for the 
Year 1678. | 

But the Leap-Year hath two Dominical Letters , the latter found by this- 
Rule ſerveth from St. Adfatthias = to the Years End , the former (next fol. 
lowing in order from A to G, and beginning again at A) ſerveth from New- 
Years Day to St. Matthias. . 


Prop.'4. To find the Epatt , the Prime or Golden Number being given. 
/ Rule. 


Divide by 3, for each one left add 10, 
30 rejett, the Prime makes Epath then. 


Example for- the Year 1678 , the Golden Number was before found to be 
7 , Which divided by 3 leaves 1, that. by the Rule call 10, which added to 
7 makes 17 , the Epalt deſired. 


Prop. 5. Tofindthe Age of the Moon , or the Day of her Change. 
Rule. 


L MAM F 1. A. 
Jams ©, 2, 1, 2, 3, 43 5» 653 
S. O. N. D. 
$, $8, 10, 10, theſe to the. Epalt fix, 
The Sum (bate 30) tothe Month Day add , 
Or take from 30, Ape or Change is had. 


Over every Figure in the Rule , you have the firſt Letter of the Monttt” 


of the Moor. jn order, as Jamary , February, March, G&c. which Figure being added 


to the Epact, gotten by the foregoing Propoſition, the Sum if it be leſs than 
30, or elſe the Exceſs above 30 , added to the Day of the given Month, 
(rejeRing 30 if need be) gives the Age of the Moon that Day; but ſub- 
tracted from 30, leaves the Day of the Change in (or from the Beginning 
of ) that Month. 

For the Day of the Full Moon, add or ſubtrat 15 to or from the Day of 
the Change. 
Exam- 
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Example 1. To fndthe Aveof the Morn , May 29 , 16798. 


The Number for the Month is 3 , for you find that Number in the Rule 
under M. for My , which added to the EpaR& 17 makes 20, and-that added 
to 29 (the Day propoſed) makes 49; rejefting 3o there remains 19, which 
is the Age of the Moon the 29th of: May, 1678. 


Example 2. To find the Day of the Chanze in May, 1678. 


The Epa& 17 being added to 3 for that Month makes 20, as before , 
which ſubtraQed from 30 , there remains 10, for the Day of the New Moon 
in Hay , 1678. . 

Add 15 to 10, and it makes 25, for the Full Moon. 

Theſe Rules mult be learnt perteRly , for hereafter there will be great uſe 
made thereof, 


V. The Sum of all that I have ſaid, coacerning the Circles of the Sphere 
or Globes, comes to this: 

1. The Horizon or Finitor, divided into 4 Quarters by the Points of 
Eaſt, Weſt, South., or North, each Quarter into $ Points , making in all 
32 Points, or each Quarter into go Degrees, accounted either-from Eaſt 
or Weſt towards South or North, or elle from South or North towards Eaſt 
or Weſt. The Poles of this Horizon are the Zenith over our Heads, and 
the Nadir direaly under us; and theſe being go Degrees from it, the Circles 
drawn from Zenith to Nadir by every Degree of the Horizon, are called 
Vertical Circles; that which paſſeth by North and South, is likewiſe the 
Meridian Line; that by Eaft and Weſt, the Prime Vertical; the reſt, Ver- 
tical Circles, or Azimuths; and all thoſe parallel to the Horizon, Circles 
of Altitude, or Almicanters ; and the Eighteenth Circle under the Horizon, 
the Crepuſculum, or Circle of Twilight. 

2, The E quinottial,, or Equator , a great Circle divided into 350 Degrees, 
beginning at the firft Point of Aries, where the Ecliptick'croſſeth it, and 
ſo numbred round about. "The Poles of this Circle are the Poles of the 
World, the Artick or North Pole elevated to us, and the Antartick or South 
Pole not ſeen. The Circles that paſs from one Pole to the other , through 
every Degree of the EquinoGtial, are called Meridians or Hour Circles, and 
the chicf is that which paſſeth by the Zenith, called the Twelve of the 
Clock or Chiet Meridian , and another which paſſeth in the Middle by Six 
of the Clock and the Points of Eaſt and Weſt, called the Meridian of Six 
of the Clock. The Circles, which are leſſer Circles , and parallel to the 
Equinottial, are called the Paralle!s; thoſe which are 23 Degrees 30 Mi- 
nutes from it , are called the Two Tropicks, one next the North Pole called 
the Tropick of C:cer, that next the South the Tropick of Capricorn; thoſe 
within 23 Degrees 30 Minutes of each Pole, the Artick and Antattick 


Circles. 
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Eclrpick, 


EquinoTial 
and Solſtitial 


3- The Ecliprick , a great Circle divided into 12 Signs, each Sign into 30 
Degrees, in all into 360 Degrees. The Poles are in the Artick and Antar- 
tick Circles, it croſſeth the Equator in the Beginning of Y and =, and de- 
viateth 23 Degrees 30 Minutes from it, in the Beginning of & and* vp, 
and maketh an Angle of the ſame Degrees with it. Thoſe Circles which 
come from the Poles of the Ecliptick , and paſs through each Degree of 
it, are called Circles of Longitude , one of theſe is a Meridian, and is 
called the Equinottsal Colure , paſſing by the Poles of the World and the 
Beginning of Y andis; The Solſftitial Colure ,. is a Meridian paſſing by the 
Reginning of & and W. 

Theſe three Circles, the Horizon , the Equinottial,. and the Ecliptick , 
with their Circles paſſing by their Poles, and parallel to them, areal! alike , 
and altering their Poſition may ſerve for one another, This being conſidered 
and known , I come-to the particular Uſes, not only of the Globe and 
Sphere , which I account were invented to help the Fancy , and not for 
real uſe, becauſe cumberſome, troubleſome , and uncertain ; but alſo of 
the Analemma, and Operation by Scale and Compaſs, and by Spherical 
Triangles: And I ſhall not ramble into an abundance of Propoſitions , but 
keep within the Bounds of a very few Triangles, ſhewing how they are 
found and poſited, both-upon the Globe and Analemma, and fo carrying on 
this Praftice, that what goes before may illuſtrate and explain what follows. 
And becauſe Obſervations are ſuppoſed in ſome things to precede and to be 
given, I will begin with them, and ſhew what firſt is to be gotten , to ob- 
tain thoſe which follow. 
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SECTION L[IT. 


Propoſitions and Problems particularly concernmg the Celeſtial 
Spberes. 


Problem 1. 


Of theſe Three ; 1. The Length of a Stile perpendicularly erefted 
upon an Horizontal Plain, 2, The Length of the Shadow wpon the 
Plain , called the Right Shadow , 3. The Altitude or Height of the 
Sun above the Horizon : . Any Two being given, tofind out the Third, 


T is requiſite that the Horizontal Plain be-tryed with a Level , and 
the Perpendicular by a Square, for then this Analogy will perform 
the Problem , es the-Length of the Stile, ro the Length of the 
Shadow : ; So is Radius ,-+to Co-tangent of the Altitude of the upper 


Edge of the Sun, Theſe four Parts may be varicd ſo, . as to put any 
of 


Sect. 2. _ Of Coſmography. 


of the Terms into the laſt Place; which I again propoſe , that you may be 


perfe& in that neceſſary Rule; for let the Stike be ft, the Shadow ſb, and 
the Height hr , then the former Analogy will be thus, 


ff. ſh :: R . Co-tang.ht © 
Again, 
Co-tang.rO . R::ſh.f 
Again , 
R . Co-tang.br© :: f . ſh And ſoof any othes. 


For the Perpendicular Stile,- the Right Shadow, and the Beam proceeding 
from the upper Edge of the Sun , are the three Sides of a Right-angled Plain 
Triangle, and the Angle at the Plain is the Angle of the Altitude, the 
Complement whereof is the Angle at the Top of the Perpendicular ; as in 
Figure 13, CA is the Stile, AB is the Shadow, and CD @ Beam pro- 
ceeding from the upper Edge of the Sun, which make the Right-angled 
Plain Triangle CAC, wherein the Angle ABC is the Angle of the Sun's 
Altitude , the Angle C its Complement; and by the former Problems of 
Right-angled Triangles , you may Reſolye'it. either by Scale and Compaſs, 
or by Calculation. | 

And here is to-be noted, That the End of the Shadow that can be diſcerned 
cometh from a Beam that proceedeth from the upper Edge of the Sun , wz. 
the BeamSCB, and not from the Center of the Sun repreſented by the 
Line :CD, and that becauſe the part of the Shadow BD is not to be 
diſcerned , being enligtened by the upper Semidiameter of the Sun 5S. If 
therefore you would have the true Altitude of the Sun, that is, of his 
Center 5, you muſt ſubtra& the Semidiameter of the Sunz$, or the Angle 
BCD,.(being about 15 Minutes) from the Altitude thus found by the 
right Shadow , and you will have the true Altitude. 

Again, for the ſame Reaſon, if you would have the Length of the Stile, 
or Shadow, you muſt'add 15 Minutes of a Degree to the true Altitude , 
that you may have the Altitude of the upper Edge of the Sun, . which de- 
termineth the right Shadow. 

And no way differing would it be, if the Stile were fixed upon a Per- 
pendicular or Vertical Plain, the Shadow would then be a Verſed Shadow, 
and the Angle for the Height of the Sun would be the Angle at the Stiles 
Top. 


Problem  IT.. 
To take the Height of the Sun or Star by a Quadrant, 


rs were taught Chapter IL. Settion 4. how to uſe a Quadrant , whether 
fixed , or looſe in your Hand, and the ſame I ſhall not need to repeat 
now; only, in taking: the Height of the Sun , hold the looſe Quadrant 
with its Edge towards the Sun , and moye it ſo, as a Beam of the Sun may 
ſhine 


Fig. 13. 


Height of 1he 
Sun or $Iar. 
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Fig. 14- 


ſhine through one Sight upon the other , at a Mark appointed. then if the 
Thread with the Plummet play eaſily by the Side, fo as it ſticknot upon the 
Quadrant, the Thread ſhews the Sun's Height upon the Limb. Burt if yon 
would take the Height of a Star, or the Moon, then holding the Quadrant 
up , ſo as the Plummet may play freely, and direQing the upper Edge of 
the Sights upon the Star , the 1 hread then ſtopt ſhews the Height. This 
praiſed will ſhew all things eaſily, 

This ſame may be done by the Aﬀtrolabe , which is a whole Circle, after 
the ſame manner. 


Problem III. 


To draw ® Meridian Line upon an Horizontal Plain, 


1. Way. UF any Plain , tried to be Horizontal by a Level , from any 

A Center about the middle , with your Compaſſes deſcribe 
Arches at convenient diſtances, as yu fee in Figure 14, from the Center A, 
the Stile is AF, ſet up perpendicularly by the help of a Square; then 
obſerve in the Forenoon, about 9 'of the Clock, when the Shade of the 
Top of the Stile F. ſhall fall in any one of the Circles, as here in the fecond 
at 2 when' this is done , come again about the Hour in the Afternoon that 
ſhall be equally diſtant from Twelve of the Clock , as ſuppoſe if your firſt 
Obſervation was about 9g of the Clock, the ſecond will be about 3 in the 
Afternoon , (or a little before, leſt the time be paſt) and then obſerve when 
the Shade of the Top of the Stile falls into the fame Circle as before, as 


hereat C; then, if with yonr Compaſſes you divide the Diſtance B C into 


Halves at D, the Line A D will be a Meridian Line. 

' 2. Way. By taking the Height of the Sun about 9g of the Clock with 
the Quadrant , and as before having drawn the Line of the Sun's Shadow , 
made by an upright Stile upon an Horizontal Plain, at length , for now it 
makes no matter for the Shade of the Top of the Stile; obſerve in the 
Afternoon , when the Sun comes to the fame Height , if then you draw out 
the Shade, the Middle betwixt theſe two Lines is the Meridian Line, as in 
the laſt Propoſition. 

3. Way. By the Pole-ſtar, or rather by the Pole it ſelf, and two ſmall 


| Cords, one hung up upon the End of ſome Tree or Beam, and going back, 


hang the other Cord fo, as a Line imagined to be drawn by them by the 
Eye would paſs into the Pole, then are thofe two Lines in the Meridian. 
You were taught before in the firſt SeQion of this Chapter , how to find the 
very Point in the Heavens where the Pole is. ; 

4. Way. The Diſtance from the Pole-ſtar to the Pole, is now 2-Degrees 
and 25 Minutes, and the Pole lies in a dire Line betwixt the Pole-ſtar and 
eAlioth;, if therefore you cut but off from the Polec-ſtar in that Line 2 De- 
grees and 30 Minutes, which you may do many ways , you may thereby ſet 
off a Mcridian Line , as before in the third Way. 


Problem 


UMI 


Of- Cofmagraphy. 
Problem TV. 
Fo get the Height of the Pole. 


I, a either by the Pole-ſtar, or any other Star which never ſets, but 
is always in fight , you take with your Quadrant its higheſt Alti. 
tude above the Pole, and its loweſt under, theſe two Heights added toge- 
ther, the Half thereof will be the Height of the Pole above the Horizon, 

allowing for Retra&tion , as you hall pretently be taught. 
2. Way. When Alioth, er the Thill-Horſe of Charles's Wain in the Great 
, Bear , comes into the Meridian under the Pole, . rake the Height of the 
Pole-ſtar, and out of that Height ſubtra& the Diſtance of the Pole-ſtar 
from the Pole,. which is now 2* 25' ,. the Remainder will be the Height of 

the Pole. 


Problem V. 


To find by Obſervation , the Diſtance of the Tropicks , the greateſt 
Declination of the Suns , and the Altitude , or Elevation of the Pole 
above the Horizon, 


| *Ake- the Altitude of the Sun above the Horizon , juft at high Noan , 

when he is the neareſt to us in the SummerSolſtice, in the Tropick of 

Carer, (which is on the Eleventh of Zane,) and alfo when he. is in the 

Winter Solſtice, or Tropick of Capricorn, (which is.upon the Eleventh of De- 

cember ;,) then ſubtra& the leſſer of theſe Altitudes from, the greater, and 

the Remainder is the Diſtance of the Tropicks, half of this Remainder is 

the greateſt Declination of the Sun, which being ſubtraed from the greater 

Alticude , or added to the leſſer , either way ,- there will be left the Heighr. 

| of the EquinoQtial, the Complement of which is the Altitude or Elevation 

io - of the Pole above the Horizon. When the Globe is rectified ;. and let tothe 

Elevation of the Pole here at Zondow, which is found by Obſervation: to be 

51 Degrees 30 Minutes , if you ſhall ſtand. upon the Eaſt part of it, .and 

unagin eyery part of it to be preſſed down upon the Plain of the Meridian 
perpendicularly , then will it form that Projettion called the . Analewma , 4nglemns. 

all the Meridians will be Elipſes, except the Meridian of Twelve, which 

is the outmoſt Circle, and is the Plain whereon it is drawn, and the Sol- 

ſitial Colure; and the Meridian'of Six of the Clock, which is a ſtraight 

Line, and repreſents the Equino&tial Colure : And I would have the Youths 

to be ſet to draw this Projection, and be ſhewn how it repreſents the Globe ; 

as for Example in Figure 15; upon any Paper and bigneſs, as you pleaſe , Fig. 15. 

draw a Circle , which let it repreſent the Braſs Meridian in the Globe , 

then by the Center draw a Diameter HO, which letrepreſent the Horizon , 
the Center V- will be the Point of Eaſt and Weſt upon the Horizon , H will 
be 
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be the South Point, and O the North. Now for London , where the Pole 
is Elevated 51* 30', if you hayer a Line'of Chords, or a Circle divided, 
of that Radivs, (which you have been fully inſtrutted how to do) take 
from it 51* 30', and ſfetiit from Q to P the North Pole draw P'Y p for the 
Six of the Clock Hour-Line, it is the Equinoctial Colure, and p is the South 
Pole, then take go Degrees from your Circle or Chord-Line, and ſet it 
from H or O to Zand Nwapd from P to X or Q,, ſs ſhall Z be the Zenith, 
"N the Nadir, or the two Poles of the Horizon, and ZYN is the Prime. 
Vertical Circle, or the Azimuth of Eaſt and Weſt; from thePoint XZ, 
which is 99 Degrees from the Poles, draw X Q for the EquinoGtial Circle , 
A on the Meridian aboye the Horizon , and Q below; then, - becauſe by 
the beſt Obſervations the greateſt Declination of the Sun is found to. be 
23* 30', take thoſe from the Circle divided , and prick it off from X to E, 
and from Q to C, and draw EY C for the Ecliptick , the Center Y will be 
the EquinoCtial Point, and the Place of Y and =-in the Ecliptick, E will 
be the Point of S, and Cof w; then from E draw ES, parallel to X Q_ 
the Equinottial , it will be the Tropick of Cancer , and draw from C another 
Parallel, it will be Cw the Tropick of *Capricorn. The Poles of the 
'Ecliptick will be 23 Degrees 30 Minutes from the Poles of the World, at 
and m. And fo much for this Figure at this time, which if moderately 
underſtood will conduce muck. to-the Knowledge and Praftice of the-Globe 
or Sphere ;, for it will explain the laſt Propoſition very exadtly ; for ſuppo- 
ſing the greateſt Meridian Height of the Sun the Eleventh of Fune was HE, 
the leaſt the Eleventh of December HW, now if I take Hw from HE, it- 
will leave wy E the Diſtance of the Tropicks, and half of that will be 
EE or X vy the Sa Declination of the Sun , and forms the Angle , 
that the EquinoQial makes with the Ecliptick XY E, which is found to - 
be 23* 30', and conſtantly ſo; now _the fecond part of the Problem bids 
you to take the half of the Diſtance of the Tropicks equal to ZE from 
the greater Height HE, or add it to the leſſer Height Hw, it fhall 
give the Height of the EquinoRial HE, which is very plain from the 
Figure; laſtly, that this EquinoQtial Height is equal to the Complement 
of the Poles Height is thus. cleered, PQ is equal to go Degrees, PQ. is 
the Poles Height , which taken. from PQ, leaves OQ its Complement. 
ead Angle OY Q is equal to 


But O Q'is equal to HA, ( becauſe the 
the Angle XZ Y H,). but HH X is the Height of the EquinoQiial , and there- 
fore the Complement of the Height of the Pole. ſtly, obſerve what 
I ſaid before, that the greateſt Obliquity of the Ecliptick, or the great- 
eſt Declination of the Sun. is found by diligent obſervation to be 23* 30', 
equal to the Angle ZYE, or QY C, and that the Poles Height at 
London 1s 51* 30O'. | 
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Problem V ff 


Of theſe Three ; 1. the Meridian Altitude of the Sun or Star, 2, the 
Elevation of the Pole, and 3, the Declination of the Sun or Star ; 
any Two being given, tofind the Third, 


F the Meridian Altitude be to be taken in the South Quadrant of the 
Meridian Line ZH , then, 

1. Altitude of the EquinoQtial, lefs the Meridian Height, is equal to the 
Declination Sonth. 

2. Meridian Altitude, leſs the Altitude of the Equinotial, is equal t6 
the Declination North. | 

But if the Meridian Altitude be in the North Quadrant of the Meridian 
Line ZO, then, 

1. Poles Elevation, leſs by the Meridian Altitude, is equal to the Com- 
plement of the Declination North. 

2. Meridian Altitude, lets by the Poles Elevation, is equal to the Com> 
plement of the Declination North. 


Problem VII, 


Of theſe Five ; 1, the preateft Declination of the San, 4, the Lon- 
gituae of the Sun from the next Equinoctial Point , 3. the Right 
Aſcenſion of the Sun from the ſame Equineetial Point , 4. the De* 
clination of the Sun in that Place, and 5, the Angle that the 
Ecliptick makes with the Meriaian ; any Two being given , to 
find ont the reſt, 


His Propoſition brings me to the Ute of the Globe or Sphere, and to 

the Uſe of the Analemma , whether by Scale and Compatls, or by the 

ProjeRtion which I have fitted for Uie , and likewiſe to the Pradtice of Sphe- 

rical Triangles; for when the Work is thus carried on, it will give more 

knowledge , and make the Scholar more perfet, I will therefore explain 
the Buſineſs firſt upon the Globe. 

1. The Globe fixed only in the Meridian, without any conſideration 
had to the Horizon at al , performs this Problem, and therefore needs not 
reifying. 

2. The Analemma, made on purpoſe, and fitted on Paſtboard, where the 
Horizon HO is fixed faſt, and the Meridian, with the EquinoQtial, its 
Parallels and Hour-Lines, with the Ecliptick , move about the Center, 
and are to be reQtified and raifed for the Elevation of the Pole, even as the 
Glube, and is very eaſie to be underſtood , which is all I aimat. For the 
making and drawing of it, if you know how to divide the Diameters , nn 
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which I ſhewed you inthe DoQrine of Plain Triangles, according to a Line 
of Sincs, as thele are done ,. thepe isnofurther difficulty but in the Elliples, 
which will not now be material to teach you. 

3. By Scale and Compal, the Werk is declared before in- the Fifth 
Problem, and fhall be explained againas neeq requires. 

4. By Spherical Triangles, the PoQrie js already delivered-in the Fourth 
Chapter, and thereto reference ſhall be made. | 

'The Terms of this Problem are thus explained : Ne 

1. The greateſt' Declination of the Sun is 23 Degrees zo Minntes, and 
the prefent Declinatign of the Syn, or any Star, is how many Degrees 
and Minutes they lye from the Equino&ial , and that is known by the Parallel 
that paſſeth by them. 

2. The Longitude of the Sun, or of any Point of the Ecliptick, from 
the next Equinodtial Point , is the Diſtance therefrom in Degrees and Mi- 
nutes. The Sun's Longitude tells in what part of the 12 Signs he then is, 
ſuppoſe in 4*. and 40' of Taurm; but to fit all for Calculation, it is required 
to know how far we are from the Beginning of Aries and Libra, as in the 
former Example, the 4* 4o' of Tau is 34* 40' from the Beginning of 
Aries, for the Sign Aries is 30* ,. which added to 4* 49 of Taurus, makes 
the aforeſaid Longitude. Therefore in the firſt Quarter of the Ecliptick, 
( Aries, Taurms, and Geminz,)) turning the Signs into Degrees, it is without 
alteration; in the ſecond Quarter, (Cancer, Leo, and Virgo) turn the Signs 
into Degrees from Artes, and ſubtrat them from 180, it leaves you the 
Diſtance from the EquinoCtial Point of Libra. The like is to be obſerved in 
the ether two Quarters, to find the Longitude ſought from the two Points 
of Aries and Libr. | 

3. The Right Aſcenſion of the Sun, or Star, is that Arch of the Equi- 
noQtial, contained betwixt the Beginning of Aries, and the Point of the 
Equinottial that comes to the Meridian with the Sun or Star. And this is the 
Regulator of all the uneven Motions upon the Pole. of the Ecliptiek. But 
when the Right Aſcenſten is found always leſs than go* , and that is ac- 
counted from the next EquinoRtial Point , you muſt obſerye, : 


"In the firſt Quadrant, without altera-) 


I'heR; tion , 
wg. rk In the ſecond Quadrant, being ſub- | ls the true Right 
fre thaaaes traced from 180?, | f Aſcenſion from 
FauinoQial | In the third Quadrant, being added | the Beginning 
Point to 180%, .*. | of Aries. 
; In the fourth- Quadrant, being ſub- 
{ trated from 360?, 


UD___oanms 


Nor alſo , That the whole Right Afcenſion ; or 360?,: or Part , is requi- 
red often to be turned into Time, and ſo ſometimes the Time to be turned 
into Degrees and Minutes. To do this, you muſt reckon for every 15 
Degrees 1 Honr , every Degree 4 Minutes of Time, and every —_ 4 

| Seconds, 
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Seconds, and contrarily ; fo that if you divide the whole Degrees by 15 , 
it gives the Hours, and the Remainder as before witl give the Minutes ; 
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and contrarily , multiply the Hours by 15 , and the Minutes by 4 , cc. it ' 


ives the Degrees. However in the third Book you have "Tables to 60 the 
fame. Theſe Hours and Minutes of the Right Aſcenfion, ſkew the Tine , 
how kong the Sun, or any Point , cometh r6,the Mid-heaven , or the South: 
Part of the Meridian Line, afrer the Beginning of Aries. 
Having cleared the Tetms, we come to the Reſolving the Problem. 


1. By the Globe. 


This Problem , reſpeQing only the Ecliptick and Equator , may be per- 
formed by the Globe and Meridiaft only. Suppofe then, for an Exaniple , 
that on Aprii 14, 1679. at Noon, it he demanded to give the Sur Place , 
his Declination and Right Aſcenſion; firſt, upon the Horizon of the Globe 
(where there is a Kalender for the Sutt's Place anſwering the Days of the 
Month) 1 ſeek for the 14 of April, and juſt againſt ir 1 find 4 Degrecs and 
about 30' of Tam, for the Sun's Place that Day in the Ecliptick, he having 
moved and: crept alons, as I familiarly inſtanced before , from the Firſt of 
Aries, where he was the Tenth of Afarch before, to the Fourth Degree of 
Tairw , that is near a Degree of the Ecliptick in a Day , fo that inabout 
3x Days the Suti's Longirude will be from Aries 34* 30'. Thenl1 come to 
the Globe, and in the Ecliptick ſeek for 44* of Tam, and bring it to 
the Meridian, and telling the Degrees upon the Meri'ian (under the fiducial 
Fdge, or that divided) betwist the Ecliptick and Equinottial, I find them 
13 Degrees and ſomething more, and that is the Declination ; and at the 
' ſame time find what Point of the Equinodtial the ſaid Meridian cuts, which 
is 32 Degrees and almoſt an half, for the Sun's Right Aſcenſion, Laſtly, 
I conſider how all this comes to paſs, and find out the Spherical Triangle, 


which is made by the Ecliptick , from the Beginning of Ar:es to the 4* 30' of 


Taxrw, for one (ide;, by the Equino&tial, from the ſaid Point to the Neri- 
dian, for another fide; and by that Part of the Braſs Meridian, contained 
betwixt the Ecliptick and EquinoRial,. for the third ſide. And in this Tri- 
angle are the Five Parts of the Problem contained, viz. BC the Longitude 
of the Sun, BA his Right Aſcenſion, CA the Declination , the Angle 
at B 23* 30' the greateſt Declination, which is always the ſame, and the 
Angle at C 70? 15', which we ſhall not here meddle withall. You muſt 
note, That any Two of thoſe Five Parts wilt find the Three remaining by 
the Glohe ;- for by the Sas Longitude or preſent Declination' you might 
find the Right Afcenſion and greateſt Dectination, or by the Right Aſcen- 
ſtor-and Declination, or any' two, the reſt might be found, by bringing 
the Parts to the Meridian, and'working as before. And there might be 16 
ſeveral Varieties thereof. ; 
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Sun's Place 
and Longitude, 


Right Aſcenſson. 


Decliantion, 


2. By the Analemma , or Inſtrument. 


- 
If you ſeek the Day of the Month on the Out-lines of the Zodiack, there 


will be anſwering in the Ecliptick Line (that is in the midſt of the Zodiack 
the Sun's Place) 4 Degrees 30 Minutes of Taww , which is diſtant 34* 3c 
from the Beginning of Aries, Mark the Meridian that comes from the Pole 
P, and falls upon that Point, or imagin one, and you will find it cuts the 
Equator in 32* 15' for the Right Aſcenſion; then tell the Parallels from the 
Equinodtial to the Sun's, and you will find that which paſſeth through the 
Sun's Place to be 13 and a little more , which is the Declination; and there 
you may find the aforeſaid Spherical Triangle, from the Center, or Aries, to 
thoſe Places ; and by any Twoof the Five Parts in the Problem you may find 
the reſt. 


3. By Scale and Compaſs. 


By the Line of Chords, or a Circle divided, as you did in Figure 15 
ſo note in this Figure 17, draw the Qut-circle for the Meridian, and draw 
the Equinottial and Ecliptick, and mark their Poles, then.by the Latin Verles, 
or by your Almanack , or ſome ſuch way , you may find the Sun's Place to be 
4 Degrees zo Minntes of Taurm , that is 34 Degrees 30 Minutes from the 
Beginning of Aries. Frommand », the Poles of E C, ſet off 34* 30' either 
way toxandy; layaRulertoxandy, and croſling E C at g, there is the 
Sun's Place. By 9 draw a Parallel to the Ecliptick fa, and you will find 
E t or Qathe Declination to be 13? and ſomething more; and if you divide 
the Radius of the EquinoRial ZY, like as the Radius of the Parallel f: 
is already divided , thus , draw a Line at length, in which ſet off : f equal 
to fe, and rq equal to tq, make what Angle you pleaſe, asfr XZ, ſet 
off c« X for the Radius of the Equinottial , and draw f X and q! parallel, 
ſet e | from the Center Y to q , raiſe a Perpendicular from q to the Equi- 
noCtial, the Diſtance from that Point h to the Pole Þ is the Degrees anfwerin 
to the Right Aſcenſion 32 Degrees 15 Minutes. All which may be R—_ 
toany Twoof the given Parts in the Problem to find the reſt. 


4. By Calculation. 


The Spherical Triangle on the Globe ABC, or in the Inftrument r q1, 
is Right-angled at A or / by the Meridian falling on the Equator , the Hypo- 
thenuſe BC is the Longitude 34* 40', (found in an Ephemeris of the Sun,) 
the Angle at B is the greateſt Declination 23* 30', always conſtant; BA 
is the ___ Aſcenſion, and C A the preſent Declination. 
if the Right Aſcenſion be ſought, 


Now 
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There 4 given the Hypothenuſe BC 34* 40', and the Angle at B 23* 30';, To 
find the Side B A. 


If you remember, it is the ſecond Propoſition and ſecond Variety of 
Right-angled Spherical Triangles, by the Hypothenuſe and Angle adjoyning 
to find the Side adjoyning to that Angle, And the Rule is, 


As Co-{ineB . Radius ;: Co-tangent BC . Co-tangent BA 


That is, if you add the Logarithm of the Co-tangent B C to the Radius, 
and ſubtra the Co-ſineof B, it will leave you the Co-tangent of BA, 


Radius 10,00C000 
Co-tangent BC 34* 40 10,160162 
Co-ſine B 23*® 30 9,962398 
Co-tangent BA 32* 23' 10,197764 


Thus the Right Afcenfion will be found to be 32* 23', and if you will 
take the pains, a Fable of Right Aſcenſions may after this manner be Cal- 
culated; but this is done to-your hands for every Degree of Longitude. 

To find the-Declination of 34* 4 of Longitude, 


There is given the Hypothenuſe BC, and the Angle adjoyning B; To find the 
ſide Sato to the. Angle given = A ge Aajoynmng find 


By the aforeſaid ſecond Propoſition- of Right. angled Triangles and the 


firſt Variety , the Rule is, 
As Radius , Sine BC :: SmeB , SineCA 


Fhat is, add the Sine BC tothe Sine B, and take away the:Radius, and it 
gives the Sine of C A. | ? 


Sine BC 34* 40' 94754960 
Sine B 23* 30' 9,600699 


Sine of CA 13* 07 x9,355659 


Thus you find the Declination to be 13* 07'; and after this manner the 
Table of Declinations in the ſecond Book was made. 

And in the Right-angled Triangle BAC, any Two Parts of the Problem 
will find Three more , and make 16 Varieties; all which were the Examples 
in the 6-Propoſitions of Right-angled Triangles , and 16 Caſes, where you 
will find them all wrought, to which I refer yow And what has been ſaid 
of the Sun, is explicable of the Stars. 

; Problem 
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Calculation of 
the Right Aſcen- 
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Of theſe Three ; 1. the Right Aſcer/ſton of the Sun, 2, the Hour of the 
Day, and ;.. the ner eond Mid-heauen ; any Two being 
given, in fed ai the TRIB Þ 1 Gul 0 ; 


I| Sheywed you before , tow :the, EquinoRial might bectther divided into 
Degrees, as it is upon the Globe, or cle (being that is the Meaſure 
of Tune) into Hows, Quatters , and Minutes, every 15 Degrecs being 
an Hour:, and {a the whole'into 24. Hours, - for 15 times 24 is 362 Degrees. 
Therefore firſt know, that if you add the Sun's Right Alcenſion in Time, 
to the Time from Nagnycthe Sum will be the Right; Aſcenſion of Mid- 
heaven , or the Right; Agenſjon of the-Point of the Ecliptick, that at that 
very Point of Time is tt the Meridian., But if ,it be required to have the 
Right Aſcenſion of Mid-heaven in Degfees and Minutes , then turn the 
Time from Noon into- Degrees and-Minures, :by: multiplying the Time by 
15 , as before was ſhewed, and it gives your deſire. Example of the 14th 
ot _Apxil ,.; 1678 ,' at Half-anHour;pat 4/inthe Aftornioon : The Time paſt 
Noan-js 4 Hours and-anhalfs yuhichis&7” 34/;,:forq 1imes x5 .ig60; atxkthe 
half 96, 354is.7 Hy 43:alc697-30';..The Right Afrenfon of the Sun before 
was found to be 32* 23”, -thatiis,. > Houns , 9 Minutes, and 4b: Seconds. for 
-30 Degrees is twice 15*, whichis 2 Hours, and 2 Degrees is 8' of Time, 
and 23 Minutes.is 92” of Time, that.is 1! 32” , in-all 2 Hours, 9', 32"; ſo 
that the Right Atcenſion of Mid-heaven: is 6 Hobrs, 939', and'32/, and in 
Degrees 99* 53'. 

'Now ta find. the Haur of. th&Dayrby the Right Afcenſion: of the Sun; and 
the Right Aſcenſion of Mid-heaven , if you fubtraft the former from the 
latter, it gives the Anſwer in Degrees, orin Time, as you pleaſe. 

If you would knowthe: Right Aſcenſion of any Star, then obſerve dili- 
-gently , by ſome exa&t Clock, Watch , or Hour-Glaſs, the Time betwixt 
the. Star's cammg £0 the-Meridiam.at South}, after the Sure, -thavis, at whar 
Time after High-Noon the Star cometh to the Mid-heaven, for the Right 
_. Aſcenſion of Mid-heaven at that time is alſo the Right Aſcenſion of that 
"= Star that is in the Mid-heaven ; therefore the Right Aſcenſion of the Sun, 

—_—_— the Time of: the Star's Southing, is equal tothe Right Aſcenſion 
or tne ofar, — - 
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Problem IX. 


Of theſe Five; 1. the Elevation of the Pole , 2, the Deilination of 
the Sun or Star that may Riſe br Set , 3. the Amplitude Ortive or 
Occaſfve of the Swn or Star, 4. the Aſcenſional Difference of the 
Sion or Star, and 5, the Angle at the Sun or Star, [bewing the 
Poſition thereof, in reſpect of the Pole of the world , and the North 
Part of the Horizon; any Two being given, to find any one of 
the veſt. | 


yo ſhall explain the Terms not formerly mentioned, that” is, the - 
' Amplitude Ortive , which is the Degrees and Minutes of the Horizon , Amplitude Or- 
contained betwixt the: Point of Eaſt'and the Point of the Horizon where *** 
the Sun or Star rifeth, or if you will go by the Mariners Accompt, the 
Point of the Sea-Compaſs, or one of the 32, where they Riſe. Orif the 

litude Oceaſrve be required, -it is the ſame on the Weſt fide from the occaſue. 
Point of Weſt. 

The Aſcenſional Difference, is the Time, or Degrees and Minutes of Afenſtons! 
the Equinodtial, that is contained betwixt the Hovr of Six, either Morning Difference. 
or Evening, and the Time of the Sun or Star's Riſing or Setting. 

The Angle at the Syn or Star , is what Angle the Meridian makes therc 
with the Horizon... | 7 | pf 


I; By the Globe. 


Let the Example be the 14th of April, 1678. the Sun's Place 4 Degrees 
and 40 Minutes of Taurus. AY 

This Problem compares the EquinoRial , its Parallels and Meridians, with 
the bare Horizon, therefore it the*Sun's Place he gwen, the Declination 
is13* 7, and the Poles Height at-Lojdor 51% 30' as before. Now there- 
fore I muſt re&tifie my Globe , firſt to the Latitude, by lifting the Meridian ze2ifing ibe 
up or down , ſo that there may be 51* go' betwixt the North Pole and the Glebe. 
Horizon , (which always muſt be obſerved to be done in that or any other 
Latitude,) if the Horizon or its Circles be in the Queſtion. And ſecondly, 
itmuſt be reftified, as to the Sun, by altering the Hand of the little Hour- The index; 
Wheel fixed upon. the Meridian about the Pole, which by bringing the 
Sun or Star to the right Edge of the Meridian , and then turning the Hand 
to 12 of the Clock at Noon, which'is that 12 fartheſt from the Horizon. 
This is done, becauſe- that no other Point is focertain , and that when the 
Sun comes under the Meridian it is 12 of the Clock. Therefore bring the 
Sun's Place to the Horizon, (by turning the Globe about) and there hold 
him, the Index upon the Hour-Circle ſhews the Aſcenſional Difference , 4/c:1/0n4 
that is, how many Hours and Minutes before or after 6 of- the Clock the © iferexce. 
Sun riſeth ; and accounting: how many Degrees and Parts is contained be- 
twixt 
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trove. 


Occaſrve. 


Fig. 19. 


Fig. 20, 


twizt the Point of Eaſt and the Son upon the Horizon, that Number is the 


Amplinude or- Amplitude Ortive; as in eur Example ; the Aſcenſional Difference is 17 


Degrees o Minutes, or 1 Hour 8 Minutes, and the Amplitude Ortive 21 


Degrees 15 Minutes-from.the Eaſt. towards the North. And the ſame 


Amplitude will be at the Weſt that Day for Occafiye. 

This being performed ,. you. may obſerve the Triangle upon the Globe that 
forms this Reſolution , that is, Part of the Meridian from the Pole to the 
Horizon 51* 30', Part of a Meridian imagined to be drawn from the Pole 
by the Index, and fo to the Sun's Place at the Horizon, which is the Com- 
plement of the Sun's Declination 76* 53', and laid down in Figure 19. 
You muſt note likewiſe, That any Two of the Five being given, you may 
by the Globe find the reſt: As for Example , by the Amplitude 21* 15', and 
the Afcenſional Difference 17 Degrees, or 1 Hour 8 Minutes, to find the 
Latitude. Mark the Amplitude - in. the Horizon from Eaſt towards the 
North, then having rettified the Globe, as to the Sun's Place, to that Am- 
plitude, bring the Sun (keeping the Hour Index at 1 Hour and 8 Minutes 
before 6) by-lifting the Globe up and down, *till he riſes juſt at that Am- 
plitude , then you may find the Eleyation of the Pole; and the reſt may be 
done thus very eaſily, 


2. By the Analemma. 


Here this Inſtrument muſt be re&ified , by turning the North Pole P to 
the Height above the Horizon, at London 5 i Degrees 30 Minutes, and then 
finding the Sun's Place , and its Parallel, follow the Paraltel to the Horizon, 
and there you will find the Amplitude 21* 15', and the Difference from 6 
1 Hour 8 Minutes as before, and all things as plain as in the Globe. 


3+ By Scale and Compaſs. 


Deſcribe the Analemma as was ſhewed before, and deſcribe the Sun's 
parallel as before, mark where it cuts the Horizon HO, asatr, if from 
7 you raiſe a Parallel to. Y Z, you will-find the Arch Zk to be the Ampli- 
tude 21* 15', and if you cut the EquinoGtial in proportionas the Parallel is 
cut by the Horizon, and raiſe a Parallel to Y P, and it will give you the 
Aiſcenſional Difference 17*, or 1 Hour 8 Minutes, 


4. By Calculation. 


In the Analemma, or in the laſt Scheme, if you mark the Spherical Right- 
angled 1riangleP Or, you will find it to agree with that formerly obferved 
on the Globe, where PO is the Poles Height, r O the Complement of 
the Amplitude, -and Py the Complement of the Sun's Declination, the 
Angle at P is the Complement of the Atcenſional Difference , the Angle 
PrO is the Angle the Meridian makes with the Horizon. Now to Cal- 
culate this Triangle , where the Five Parts of the Problem are to be found, 
and 


-- 
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any two being given , you may find the reſt, by the 6 Propoſitions of Right- 
angled Spherical Triangles , and the 16 Varieties. 


Example. 
There is given, 1. the Declination of the Sun 13* 7', and his Complement 


76* 53'for rP; and 2. the Height of the PolePO 51* 30';, To find 1.r O, 
the Complement of the Amplitude 5, axd 2. the Angle at P. 


For the firſt, by the Hypothenuſe -P, and a Side PO, tofindrO , 


marked as in Figure 19 with ABC, the Rule by the firſt Propoſition and Fig. 19. 


{econd Variety will be , 


As Co-fine CA . Co-fineBC :; Radius . Co-fineB A 


Co-ſine CA 51* 30' 9,794149 
Co-fine BC 76* 53 9,35 59Ol 
Radius 10,000000 
_ Co-line BA 68® 37" 9,561752 


Whoſe Complement 21* 23' is the Amplitude Ortive. 


Here working the Queſtion as was done in the laſt, the Sider O is found, 
and its Complement will be Y r the Amplitude. 


Again, with the ſame Data to find the Aſcenſional Difference, or the 
Angler PO, which is its Complement, that is, by the Hypothenuſe, and 
a Side, to find the Angle at ÞP. The Rule, by the firſt Propoſition and third 
Variety, Is, 


As Tangent BC . Tangent CA :: Radius . Co-fine C 


Tangent BC 76? 53' 10,632618 
Tangent CA 51? 30' 10,099395 
Radius 1 0, COCOOO 
Co-ſfine C 72* 58 94466777 


Thus I find the Angle at P 72% 58', its Complement 15* 2', or 1 Hour 
8' 8”, for the Aſcenſional Difference. 

After this manner, and after the 6 Propoſitions and 16 Varieties before 
taught, you. may vary all the Five Parts of the Problem, and with any Two 
find the other Three, which 1 adviſe the Learner to do. And what has 
been ſaid of the Sun, is applicable to any Star that Setteth and Rileth. 
An1] note, for the Not-ſetting or Not-riſing of certain Stars, That, 

1. If the Eleyation of the North Pole be greater than the Complement 
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of the North Declination of the Star, then that Star Setteth not : But if it 
be greater than the Complement of the South Declination of the Star , then 
that Star Riſeth not. | 

2. If the Elevation of the South Pole be greater than the Complement of 
the South Declination of the Star , then that Star Setteth not :; But if it 
be greater than the Complement of the North Declination of the Star , then 
| that Star Riſethnot. 
| #14. 20e. Laftly , note in the Figures, and likewiſe in the Globe , That there is 
another Right-angled Triangle under the Horizon Y r -, that being reſolyed, 
will perform this Problem as the former; it is made up of Parts of three 
Great Circles, viz. 


1. r 5 the Declination of the Sun, 
2. Y's the Aſcenſional Difference, 


3. Yr the Amplitude Ortive, | an Two being gi- 
| 


ven;to find out any 


Of theſe Five ,5 | 
One of the reſt. 


4. The Angle 5 r the Comple- 
plement of the Poles Elevation, 
1 5. The Angle Yr s, 


And this Triangle being marked with ABC, A repreſenting the Right- 
Angle , which here is Y57, may be reſolved ſixteen various ways, and | 
will bring forth the ſame Reſolutions of this laſt Problem, as before was | 
f ceclared ; and may be wrought by Scale and Compals , as before. 


Problem X; 


The Declination , the Right Aſcenſion, and the Difference of Aſeen- 
ſion, of the Sun or Star , being given ; To find the Oblique Aſten- 
ſion and Deſcenſton of the Sur or Star. 


1. JF the Elevation of the Pole and Declination be both cither North or 

South, ſubtrat from the. Right Aſcenſion the. Difference of Aſcenſion , 

and there will be the Oblique Aſcenſion; or , add to the Right Aſcenſion the 
Difference of - Aſcenſion, and there will be the Oblique Deſcenſion. 

2, If the Elevation of - the Pole and Declination be one North and the other 

| South , add to the Right Aſcenſion the Difference cf Aſcenſion, and there will 

1 come the Oblique Aſcenſion; or , ſubtratt from the Right Aſcenſion the Diffe- 

| rence of eAſcenſion , and there will come the Oblique Deſcenſion. 


Problers 


Ow a — 
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Problem XI. 


To find the Semidinrnal CArch of the Sun , or any Star that Riſeth 
and Setteth , and when it Riſeth and Setteth, 


1. TF the Elevation of the Pole and Declination of the Sun or Star be both 

of a kind, that is to ſay , if they be both North, or both South , 
then the Difference of Aſcenſion being converted into Hours and Parts, and 
added to6 Hours, there will be produced the Semidinrnal Arch. 

2. But if the E/evation of the Pole and Declinatiox of the Sun or Star 
be not both of a kind , but the one be North and the other South , then the 
Difference of Aſcenſion , being converted into Hours and Parts, and ſub. 
tracted from 6 Hours, the Remainder will be the Semidiurnal Arch. 

The Semidiurnal Arch is half the Time that the Sun or Star moveth above 
the Horizon : And therefore , 

1, If it be ſubtracted from the Time of the Sun or Star's coming to the 
South , the Remainder will be the Time of the Riſing of the Sun or Star. 

2. But if it be added to the Time of the Sun or Star's coming to South , 
the Sum will bethe Time of the Setting of the Sun or Star, caſting away 12 
if need be. 

3. If the Semidiurnal Arch be doubled, it ſheweth the whole Contt- 
nuance of the Sun or Star above the Horizon. 


Problem XII. 


Of theſe Six ; 1. the Elevation of the Pole , 2. the Declination of the 
Smn or Star , 3, the Altitude of the Sun ar Star above the Horizon, 
4. the Diſtance of the Sun or Star fromthe Meridian in Degrees 
or Hours, 5. the Azimuth of the Sn or Star from the North, 
and 6, the Angle at the Sun or Star: CAny Three of them being 
given , to find out ony One of the reſt, 


s Fam Problem is reſelved , by comparing the EquinoRtial, its Meridians , 

and Paraltels, with the Horizon, and its Vertical Circles called Az:- 
muths, and its Parallels called zAlmicanters; and it being chiefly employed 
to find the Hour of the Day and Azimuth, is of great Uſe both in Aſtronomy 
and Navigation. 


1. By the Globe. 


Let the Example be the 14thof April, 1678, the Sun being in 4 Degrees 
and 46 Minutes of Tawrw, and its Declination 13 Degrees 7 Minutes, the 
Poles Height 51 Degrees 30 Minutes, and the Sun's Height 20 Degrees 
above the Horizon, 

X 2 Furſt, 


—_—_ \ F. o p 


a” 


156 


Of Coſmography. * Cap. V. 


Globe reified 


Firſt , the Globe muſt be reified, that is, the Hour-Circle, by bringing 


in the Hour- the Sun to the true Edge of the Meridian, and ſetting the Hour-Index to 
Circleand 1n- 2 of theClock of the Day , that Index ſupplying the Place of Meridians , 


dex. 


In the Height 


of the Pole. 


Ia the Q« 4- 


drart of Altt- 
mide 10 the Ze- 


Kith, 


At imuth. 


which in the Proje&tion of the Globe cannot be, and therefore are expreſſed. 
Secondly, it muſt be reRified to the Height of the Pole. And thirdly, the 
Quadrant cf Altitude , which is a thin Plate of Braſs divided into go De- 
Srees , equal to go Degrecs of the Equator, Ecliptick or Horizon, and 
muſt be fixed by a Skrew to the Zenith , which muſt be as far from the Equi-- 
noQial as the Elevation of the Pole comes to; or if you tell from the Pole P 
towards the Equino&tial, the Complement of the Poles Height that way 
will find the Zenith , for betwixt the Zenith and the Horizon is go Degrees, 
and taking out of go? the Poles Height, it leaves the Complement for the 
Zenith; as for Example, 38* 30' is the Complement of 51* 30', the 
Height of the Pole at London, which being told from the Pole towards 
the EquinoQial, there fix the Skrew, for that is the Zenith, and the 
Center or Middle of the Pin that the Quadrant of Altitude turns upon muſt 
be ſure to be direQly under the divided Part of the Meridian ; and ob- 
ſerve, that in turning the Quadrant about, the loweſt Diviſion thereof 
agree with the Edge of the Horizon , and ſo round about. 

Having thus fitted the Globe , you muſt move the Sun's Place and this 
Quadrant up and down , and in ſuch manner, as that the Sun's Place, viz. 
4* 40' of Taxrus, may exattly meet with 30 Degrees of the Quadrant of 
Altitude, which after ſome attempts you may do: And then, 

1. The Index upon the Hour Circle ſhews it to be 8 Hours and half a. 
Quarter before Noon, the true Time of the Day. 

2. The Quadrant of Altitude, by his true Edge , betwixt the Globe and 
the Horizon , ſhews the Azimuth to be 72® 15' from the South , or from the 
Eaſt, if you pleaſe, 17* 45'. 

Obſerve, That the Braſs Meridian deſcribes and fupplics all the Parallels 
or Diſtances from the Equino&tial, and the Hour-Circle and Meridian 1upplies 
all the Meridian-or Hour-Circles. 

The Azimuth is the Diſtance of any Vertical Circle from South or North, 
or from Eaſt or Weſt, as you pleaſe to accompt. 

Laſtly note , That the Triangle made upon the Globe for this Reſolution, 
is thus, from the Zenith to the Pole is one Side , which is the Complement 
of the Latitude ; from the Zenith upon the Quadrant of Altitude to the 
Sun's Place is another, which is the Complement of the Sun's Height ; and 
from the Sun's Place to the Pole, by an Imaginary Meridian Line , ſupplied 
by the Index and Hour Circle, another Side, and is the Complement of 
the Declination ; the Angle made at the Pole , by the Braſs Meridian and 
the Imaginary Hour-Circle paſſing to the Sun, is the Degrees from Noon , 
which turned into Hours is the Time from Noon ;, the Angle made at the 
Zenith , by the Braſs Meridian and Quadrant of Altitude, is the Azimuth 
from the North Part of the Meridian ; there is another Angle made by the 
Quadrant of Altitude and Hour-Circle , which makes the fix Parts of the 
aforeſaid Problem, 

2. By 
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2. By the eAnalemma. 


This is to be retified to the Pole's Height, by bringing- the North 
Pole P 51*-30' above the Horizon ( here at London) and there let it reſt; 
next find out the Sun's Place in the Ecliptick , and its Parallel : And well 
conſidering that Parallel, you may obſerve in it, at what Hour the Sun 
Riſeth, the Amplitude and Height of the Sun or any Star or Point 
_ limited by the Parallels to the Horizon, as you may ſee them ex- 
prefled , ( which by a Silk Thred laid over all equally on both ſides from 
the Horizon, ſhews the Almicanter.Y If you lay a Thred over the Point 
of 6- of the Clock Parallel, as aforeſaid , it ſhews the Height of the Sun 
at 6 of the Clock in Summer. And yet further tracing the Parallel *cill 
the Sun come into the Prime Vertical , there among the Hour-lines you 
may find the Time of the Day: As in our Example, croſſing a Thred over 
30 and 3o, in that Height you ſhall find it cut the Parallel a Quarter paſt 
8 of the Clock in the Morning. And ſo when the Sun or Star ſhall paſs to 
12 of the Clock or Mid-day, then you muſt trace him back again along the 
ſame Parallel till he deſcend to the Horizon, noting , that then you muſt 
account by the Afternoon-Hours, viz. 1 for 11, 2 for 12, 3 fer g, &c. 


3. By the Scale and Compaſ. 


In Figure 20 draw a Line gz, 30 Degrees on either fide from H and O, 
where that crofſeth the Sun's Parallel, as at 9, there is the Sun's Place at 
that Height; and if you cut Y ZX proportionally as the Parallel z f is cut 
at q, and raiſe a Perpendicular at k, the Degrecs cut in the Circle is the 
true Time from 6, viz. 2 Hours 15 Minutes, or 37'; and fo of the reit. 


4. By Calculation. 


Fig. 20. 


In the Figure you will find the Oblique-angled Triangle ZP q; that Fig. 26. 


ZP, as I ſhewed before, is the Complement of the Height of the Pole 
38* 30', Zq the Complement of the Sun's Height 60®, and Pq the Com- 
plement of the Declination of the Sun 76? 53': All theſe are given to find 
the Angle at P, which is the Sun's Diſtance from the Meridian in Degrees, 
and the Hours in Time. By the ſecond Problem of Oblique-angled Spherical 
Triangles , you will find the Rule and Example thus : 
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Deg. Min, : 
Compl. of the Pole's Height ZP 38 3o Arith.Sine 0,205850 
. Compl. of the Declination Pq 9s 53 Arith Sine 0,011481 


Difference 38 23 
Complem. of the Sun's Height 60 co 
Sum 9B 23 
Difference 2t 37 
The Half Sum 49 11 Sine 9g,378984 
The Half Difference 10 48 Sine 99272726 yg 
; Sum of all the four Sines 19,369041 
Half Sum will be 9,684520 


Which is the Sine of 28* 56', which doubled will be 57* 12', and that 
converted into Time is 3 Hours 51 Minutes, that which the Sun wants of 
12 or 8 of the Clock and 9g Minutes that Day. 

Ex. 2. Having the ſame things given, to find the Azimuth, z. the 
Angle contained betwixt the Meridian and Vertical Circle; that is, having 
ZP as before 38* 30', and Z q the Complement of the Sun's Height 60%, 
including the Angle ſought, and the Baſe P q the Complement of the 
Declination 76* 53'; to find the Azimuth from the North, viz. PZ g. 


Deg. Min. 
Complem. of the Pole's Height 38 3o Arith.Sine 0,205850 
Complem. of Sun's Height 60 oo Arith Sine 0,062469 


Diff. of the laſt 21 30 
Compl, Declin, 96 35 


The Sum 98 23 
The Difference $55 23 


The Half Sum 49 11 Sine g9g,878934 
The Half Dif,” 27 47 Sine 9,667075 


Sum of all the four Sines 19,814.368 
The Half Sum 9,907184 


Which is the Sine of 53* 52', and that being doubled comes to 107® 44', 
the Azimuth from the North; and taken from 180*, leaves 72* 16', the 
Azimuth from the South ; and ſubtra&t go*? from it , leaves the Azimuth 
from the Eaſt, 19* 44". 

There are many ways for reſolving this Problem , but this laſt way is 
moſt eaſie in my apprehenſion; however , *till the young Pratticioner be 
expert, it is good to try two ways, viz. if they agree you may afſure the 
Work: Therefore I will give you this following Example for the ſame, 
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Deg. Min, 
Baſe ZS 60 ©09 
The Side PS 76 $53 
The Side ZP 38 230 


Sum 174 39 
Half Sum 87 41 Arith Sine 0,000355 
Diff. of Baſe and Half Sum 27 41 Arith.Sine 0,332934 


' : 10 48 Sine 94272725 
Difference of Sides 3 a 1 Cine 38 ry 
The Sum of all fovr 19,434998 

Deg. Min. 


Baſe PS 76 53 
The Side ZS 60 oo 
The Side ZP 38 30 


Sum 175 23 
Half Sum 87 41 Arith.Sine 0,000355 
Diff. of Baſe and Half Sum 10 48 Arith. Sine 0,727274 


Diffof 2 Sides and HalfSum, 27 41 Sine g,667065 


49 11 Sine 9,878934 
The Sum of all four 20,27 3678 
The Half Sum 10,136839 


Now theſe two found Numbers 9,742499 and 10,136839 are no Sines, 
as in the former Operations, but _ and give for Degrees and Mi- 
nutes in the firſt 28? 56', in the ſecond 5 3* 52', which being doubled makes 
572 42' the Diſtance from the South , and 15® 44' for the Azimuth from 
the Eaſt; and being the ſame that was found the firſt way , - confirms the 
Operation, and are to be applied as before... 

This Problem may be varied many ways. 

Firſt, For reſolving this Spherical Triangle, by having all the Sides given, 
to find the reſt. 


The Com. of the Pole's Height Z P The Hour <P 
1. Given The Compl. of Sun's Declinat. Pqp to find < The Azim.< 7. 
{ The Compl. of the Sun's Height Z q) C The Angle q 


This Caſe is wrought before two ſeveral ways, and is the fecond of tlie 
four Caſes in the Analyſis of Oblique-angled Spherical Triangles, to be 
wronght by the ſecond Problem thereof. 

Secondly, Having two Sides and an Angle oppoſite, or two Angles 
an] a Side oppoine, to find the reſt, 
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All theſe Varieties, being the firſt Caſe of the Analyſis of Oblique-angled 
Triangles, are performed by the firſt Problem thereof. 
Thirdly, Having two Sides and the Angle comprehended given, to find 


the reſt, 
ZP Pg SAZP e©07q 5NZq vAZP 
1. Given <Zq IT aIPg SE4Z GyPg =<P 
Z meq BCP reg B59 RED 


Theſe Varieties , being the third Caſe of the Analyſis , are performed by 
the ſixth and ſeventh Problems of Oblique-angled Spherical Triangles. 

Fourthly, Having two Angles and a Side adjacent , or two Sides and 
an Angle adjacent, to find the reſt, 
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Theſe Varieties, being the fourth Caſe of the Analyſis, are reſolved by 
the fourth and fifth . Problems of Oblique-angled Triangles : All which 
I leave to the Pradticioner , there being 60 Varieties in this one Triangle. 

1. Note, That if the Point at q be the Sun (as before was in the 
Example) then the Angle ZPq, or the Diſtance of the Sun from the 
Meridian, is the Time either before High.noon, if the Sun be in the Eaſtern 
part of the World, viz. moving from the North part of the Meridian to- 
wards the South part thereof: Or elſe it is the Time after Noon, if the 
Sun-be in the Weſtern part of the World, viz. moving from the South 
part of the Meridian towards the North part thereof. 

2. But if the Point at q be a Star, then the Angle at P, or Diſtance 
from the Meridian, is what that Star wants of 12 in the Eaſtern part , or 
what paſt 12 in the Weſtern. 

3. Note here, That ſometimes the Hour of Six is named, and of the 
Elevation of the Pole, cc. in the Problem belonging to the Sun, ſome 
are required #rom others given in which Caſe the Triangle is right. angled 
at 
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at the Pole, as in the Triangle (Fig. 20.) ZPt right-angled at P, (for the rig. 29. 


Hour Lines of 12 and 6 are cut at right Angles) and therefore particularly 
for the Hour of Six this Problem may be thus expreſſed, wiz. 


C1. The Elevation of the Pole, ? ; ; 
| 2. Declination of the Sun , Any Five being 
Of theſe Five, 4 3. The Sun's Height at 6 of the Clock, » B57» £0 find 
4- The Azimuth at 6 of the Clock, any One of 
5. The Angle at the Sun, | the reſt, 


Becauſe in the Triangle ZP e Right-angled at P, the Side Pe being 
the Hour Line of 6 of the Clock : 

1. PZ is the Complement of the Elevation of the Pole. 

2. Pt is the Complement of the Declination, 

3- Z.t is the Complement of the Sun's Height at the Hour of 6. 

4. tZP is the Azimuth of the Sun from the North at 6. 

5. PrZ is the Angle at the Sun, ſhewing the Poſitiou thereof, in reſpeR 
of the Pole and Zenith, at 6 of the Clock. 

And therefore by the 16 Caſes and 16 Varieties of Right-angled Spherical 
Triangles,any one of theſe may be found out by any two given,and theRadius, 

4. Sometimes again the. Azimuth of Eaſt or Weſt is named, and of the 
Elevation of the Pole, and the reſt in the Problem, ſome are required from 
others given; in which caſe the Triangle is Right-angled at Z, as the 
the Right-angled Triangle PZs; and particularly for the Azimuth of Eaſt 
or Welt, this Problem may be thus expreſſed ; 


C 1. The Elevation of the Pole, ? 
| 2. The Declination of the Sun or Star, | 
* Jo = Sun or Star's —_— in the | Any Two being 
Eaſt or Weſt Azimuth , iven, to find 
Of thele Five, 4- The Diſtance of the Sun or Star from - One of the 
the Merilian, when it- is in the Eaſt reſt, 
| or Weſt, | | 
L5- The Angle at the Sun or Star , J 


Becauſe in the Triangle Ps Z Right-angled at Z, the Side Z 5 being 
the Azimuth of Eaſt and Weſt: 

1. PZ, is the Complement of the Elevation of the Pole, 

2. Ps, is the Complement of the Declination of the Sun or Star, 

3- Z 5, is the Complement of the Altitude of the Sun or Star, being full 
Eaſt or Weſt. 

4. The Angle at P, is the Diitance of the Sun orStar ( being in the Eaſt 
or Weſt Azimuth ) from the South Part of the Meridian. 

5. The Angle at 5, is the Angle at the Sun or Star, ſhewing the Poſition 
thereof in reipe& of the Pole and Zenith, when it is in the Azimuth of Eaſt 
and Weſt. 

F Ang 


Fig. 20. 
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And therefore by the Problems of the Calculation of the Right-angled 
Spherical Triangles, any one of theſe may be found out, by any two 
Sven. 

x Laſtly, There are many other Triangles and Problems to be conſidered 
upon the Globe and ProjeRions, which I reſerve for the Laſt Part, theſe 
being ſufficient at this time , and for this purpole. 


Problem XIII. 


Of the Uſes of the Fight Maps of the Fixed Stars, intheir Prents, 
annexed at the End of thu Chapter, 


I. Here be fix of the Planiſpheres all equal in bigneſs , from whence 

follows, 1. That all make one Cube; 2. That the Sphere , which 
is ſo reduced, may be imagined a Cube; 3. That they 'touch the 
Sphere only in fix Points, wx. the two Poles, the two EquinoQtial Points , 
and other two Points i the EquinoRtial anſwering the Solſtices, 

II. The Rays or Lines of the Projeftion are drawn from the Center of the 
Sphere,from whence foll ows, 1.An eafie way to find the Right Aſcenſion and 

eclination of the Stars; 2. That the Great Circlesare always ſtraight Lines. 

[[[, There are only 45 Degrees projected in each Table from the Center, 
from whence it comes, that the Figure of each Conſtellation ſcarce exceeds 
its due Magnitude. 

LV. The Tables are placed in this order, the firſt, that about the Artick 
Pole , as moſt known; the laſt, that about the Antartick, always hid to- 
this Latitude ; the reſt follow the Order of the Signs. 

The Contrivance of thele ſix Maps, made by Father Pardie at Parts, 
affords, that the Stars may be more eaſily found by them than by the Globes 
or Spheres, for that in the Globe the Stars are ſet on the convex Superficies , 
but in the Heavens, and theſe Maps, in Plano, as to apprehenfion ; for 
placing one Eye at the Diſtance of the Semidiameter of the Chart, and per- 
pendicularly on the Center, and holding the Map in a right Policion , if 
the Stars on the Map were perforated , the Eye would lee all the Stars of 
the Heavens anſwering thereto through the Holes. This premiſed, the 
Lies follow. 


1. By the Maps, to find the Stars in the Heavens: 


Firſt, turning towards the North, find out the notorious ſeven Stars of 
the Great Bear called Charles's Wain, four whereof (fancied to be the Wain) 
make a Quadrilateral Figure, and the other three a ſcalenous Friangle, which 
are the Horſes, that next the Wain is called Alzoth. Having found thele, 
conſider what Figure they make with other Stars: As for Example: Draw a 
Right Line by the two fartheſt of the Wain from the Horſes , and it will 
dire& you to thePole-ſtar in the Tip of the Little Bear's Tail , diſtant from 
zbe.Pole it (elf in this Year, 1678, 2 Degrees 25 Minutes, and from b 
Pole- 
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Pole-ſtar you will find the ſeven Stars of the Little Brar almoſt in the ſame 
Site and Poſition with the former of the Great Bear. Now the Drazor lies 
wreathed betwixt theſe two Conſtellations of the Bears, as you may ſee by 
the Maps : Now to find firſt the greateſt Star in the Dragon, conceive a 
Line drawn from the Middle Horle of Charle#s Wain to another Star of 
the Third Magnitude which the Little Bear has in his Right Shoulder ; this 
Line paſſeth by a Star of the Second Magnitude in the Dragon. This being 
found , aſcend to the other three of the Third Magnitude, and fo to the 
reſt in that Conſtellation. And thus by obſerving the Poſition of the Stars 
in the Maps, either as they lye in Quadrazgles, Triangles, or ftraight 
Lines, thoſe known with the unknown, all the Stars of one Chart may be 
found in one Night. . 


2. Tofind the Diſtance of any two Stars. 


This _ the Parts of an Arch of a Great Circle, paſſing through the 
two Stars, it both of them be found in any of the Circles divided, as in 
the Equator, Ecliptick , or Colures, then the Diſtance it ſelf is found by 
the Degrees intercepted. Bur if the two Stars, whole Diſtance is required, 
be found in any Right Line that paſſeth by the Center of the Chart , or near 
unto it, take the Diſtance from the Center to one of them, and meaſurc 
it from the Center on any of the Divided Lines, and fet that Number 
of Degrees down by it ſelt , do the fame Work for the other, the Sum of 
thoſe two Numbers 1s the Diſtance xequired. The third way, to find the 
Diſtance of any two Stars, generally pot poſited as abovelaid , t3 ſhewed 
in the ſixth Scion following. "y- 


3. To find the Right Aſcenſion and Declination of any Star inthe Charts. 


Firſt for the Right Aſcenſion,if the Star be found in the two Polar Charts, - 


ay a Ruler to the Center or Pole by the Star, and where it cuts the Limb 
you will and the Right Aſcenſion in Degrees and Parts. But if the Star be 
found in ſome of the other four Charts, it either falls in fome Meridian, 
which followed to the Equinodctial , ſhews the Right Alcenſion ; or elle be- 
tvixt two Meridians, which by a Ruler, parallel to a Meridian , ſhews 
the ſame, as before. Example: In the firſt Map or Poler Chart , the Right 
Aſcenſion of Alioth will be found 190 Degrees; of Ardxrus, in the fourth 
Map, the Right Aſcenſion will be 210 Degrees and a little more. 

The Declination (being the Diitance of a Star from the Equinottial) is 
found by the Circle of Declination that paſſeth by it, or eſtimated betwixt 
two, which are Parallels to it; as in the firſt Map, or Polar Chart, the 
irſt Horſe in Charles Wain is 51 Degrees of Declination North; the De- 
ination of the Bright Star in Andromeds's Head, in the ſecond Map, is 
27 Degrecs 30 Minutes North ; and the Great Dop-ftar , in the third Map, 
& found to be 16 Degrees of Declination South. 
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Note ,- That the Right Aſcenſion and Declination of the Stars are com- 


puted for the Year. 1680, . and may lerve without Error for many Years after. 


4: By the Charts, to trace out the Way of a Comet ,. when ſeen. 


Firſt, find out the Place or Point in the Maps where the Comet firſt 
appears, thus; Take Four Stars, whereof Two one way and Two another, 
tharpaſs in a Right Line with the Comer,. draw thele Lines in the Chart,and 
the Croſſing of them will point out the Place of the Comer : Do this for ano- 
ther Obſervation or two: A ſtreight Line drawn by theſe Two or more 
Places, deſcribes- the. Way of the Comer for its future Appearance, ac- 
cording to the beſt Theorics of Comers. 


5. To find bythe Charts what Stars do perpetually appear, and 
what are always hid, 


Knowing the Height of the Pole, as at London 51* 30', all the Stars 
that lye between the Pole and the Parallel that is diſtant from the Equi- 
noRial above 38* 30' the Complement of the Pole's Height, always appear ; 
and on the contrary from the South Pole , diſappear. And lo for any other 
Latitude. | 

For the Longitude and Latitude of the Stars, though Father Pardie 
hath drawn them in his great-Maps , yet I have omitted them here, for - 
fear of the confuſion too many Lines might caule. 


6. To find the Diſtance of any two Stars upon the 6 Charts. 


This diſtance is part of a great Circle which paſſeth betwixt the Stars pro- 
poted , and therefore if the two Stars fall under one and the ſame Meridian, 
the Difference of Declination will ſhew the Diſtance ;, but if otherwiſe , 
then you muſt work this Geometrical Problem, viz. Having the Right Aſcen- 
fion and Declination of any two Stars given, To find the Diſfance. Which is 
performed '{everal ways by the Projection of the Sphere; but I find it moſt 
calily ſolved by Mr. Thomas Baker, Miniſter of p—_—_— in Devon- 
fbire , my worthy Friend , amongſt his reſolutions of all Spherical Trian- 
gles, whether Right or Oblique-, Geometrically ; which he was pleaſed to 
impart tome, and it is the third Problem of Oblique Spherical Triangles, 
viz.. By the two Sides of any Spherical Triangle, and the Angle included, to fird 
the third Side. Which is performed after this manner. . 


For Example. 


Let the bright Star in-Caſſiopeia's Chair, of the third Magnitude,in the 
firſt Polar Map be propoſed , whoſe Right Aſcenſion is 357* 59', and De 
clination North 57* 25%,” And the bright Star in the Swans Tail, of th: 
third Magnitude , whole Right Aſcenſion .is 307* 37',. and —— 
Norm: 
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North: 44* 1o'. Now to form the Triangle at the Pole, take the Diffe. 
rences of the Right Aſcenſions, by ſubtraing the lets from the greater, 
viz. 357* 59', lets by 307* 37', reits 50* 22', for the Angle at the Pole; 
and take the Complements of the Declinations, viz. of 575* 25' and 44” 
10', gives 32® 35' and 45* 50O', for the two Sides of the T riangle propoſed; 
which done, divide a-Circle into two Quadrants /'b BZ, let B to the top, 
Point , and let F” be the Center, meaſure BC an Arch equal to one Side 
45 59', (and this do by dividing the Circle into Parts, or from a Line of 
Chords) and CE and C & equal to the other fide 32* 35', draw the Lines 
Ee, and make ES cqual to the Angle given. 50* 22', draw the Radius YE, 
and from $S let fall the Perpendicular upon it $44, and from M4 upon E e 
let fall the Perpendicular 1D, and by D draw the Line 4 Dd Parallel t9 
the Diameter 6 /#. Then is the Arch Bd 33* } the Side ſought, and 
the Diſtance of the two Stars in Caſſiopeia's Chair and the Swans Tail, 
This Problem is very eafic to work, and will be of great uſe, as well for 
the finding the Diſtance of the Stars, as the Diſtance of two places-upon 
the Terreſtrial Globe, and the Operation will find the ſame Diſtance from 
the Longitude and Latitude of the ſame Stars, viz. that in Caſſi-peia, the 
Longitude 00? 38' of x , and Latitude North 51* 17'; that in the Swan , 
Longitude 00* 58' in X, Latitude North 5g* 575'. If you take the Comple- 
ments of the Latitudes 3$* 43', and 30? 3', they will be the Sides of the 
Triangle , and the Angle will be the Difference of the Longitudes of the 
two Stars, viz. 59? 40', the Diſtance will be found 32* 2, 

And becauſe the Solution of the Oblique-angled Spherical Triangle is of 
ſuch great uſe, wiz. Where the two Sides and an Angle included are given, to 
find the third Side, 1 will work the Problem by Artificial Sines and T angents, 
according to the ſixth Problem of Oblique- Angled Spherical-Triangles, taught 
before, pag. 116, viz. BC, B, and BD being given, to fund DC: ity 
the ſecond Analogy, (1) 4s Radius . Co-tang. BA *:: Co-fine B. Tang. B A. 
Compare B D, the Side whereupon the Perpendicular ialleth , with Z.4, 
and you will find BD. Then ſay, 


eAs To-ſine BA . Co-ſine DA :; Co-ſine BC . Co-fine DC. 


As Radins —— 10,000000 
To tang. of BC 32% 35?' g,805580 
So Co.fi. of B 50* 22' 9,804733 


To tang. of BA 22* 11' 2x9,610313 
BD 45* 50 


DA 23* 39/ 
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As Co-ſi, BA 22* 11!  g9,966501 
To Co-fi. DA 23* 39' 9961901 
$0 Co-ſi. BC 32* 35 94925626 
x9,887527 

To Co-fi, DC 33* 32 9,920926 


be 33* 32', for the Diſtance of the ſaid two Stars. 


As RaAEHEs nm _—— 10,0000 


To Tang. BC 38' 43' 9,903973 
SoCo-ſt. 59* 4& 99703317 
To Tang. of BA 22* 2' 49,607290 
BD 30* 3 
DA 08* 1' 
As Co-fi. BA 22* 02' 9,96-063 
To Co-f. DA8*r 9,995735 
So Co-ſi, BC 38* 43' 9,8992233 
x9,887968 


To Co-fi. DC 33* 32" 94920905 


the Side found, take its Complement likewile. 


| Firſt, to find the Diſtance of the former two Stars, by their Difference of 
x Right Aſcenſion 50? 22', for the Angle B, and the Side BD 45* 5o', and 
| BC 32* 35'; according to the Rule work as in the Example, and you will 
find BA 22* 11', which taken from BD 45* 5o', leaves DA 23" 39'. 
Then working the ſecond time , and you ſhall find the third Side ſought to 


The like Operation and Diſtance will be found from the Longitude and 
Latitude of the ſaid Stars, their Difference of Longitude being 59* 40' 
for the Angle B, the Complements of Latitude 38* 43', and 30” 3', for BD 
and BC, the Operation will be as you find in the Example ; and the third 
Side will be found 33* 32', for the Diſtance of the two Stars. 

Thus both Geometrically, and by Calculation, the Diſtances of any two 
Stars may be found, with this Caution only , That if the Angle given be 
Obtuſe , or above go*, then take its Complement to 180?, and inſtead of 
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7. To uſe the ſaid Six Charts of the Stars for the finding, or learning to 
know the Stars in the Heavens by Obſervation, and are ſo 
many Aſtroſcopes when thus uſed. 


According as the Radins for theſe fix Charts is greater or leſſer, ſo muſt 
the Inſtrument be made accordingly. 1 will begin with the two Polar 
Charts, that of the North Pole , and that of the South Pole. The Radius 
of theſe ſmall Charts is 4 Inches, if you make a Nocturnal, which ſhall 
have an Axis 4 Inches from the Plane of the Chart, and whereupon the 
Chart muſt be paſted , with a Cavity through it to look upon the North, and 
finding at any time which of the Stars in the Chart arc in the Meridian, and 
ſet the Chart accordingly , then will all the Conttellations near the Pole be 
viſible, and may be eaſily learnt; and* the time of the Night may be 
known, by comparing the Right Aſcenſion of the Sun, with that of the 
Star. 

The ſame may be praQtiſed by the Chart of the Southern Pole , after the 
ſame manner. 

But for the four other Charts, they muſt be placed at Right- Angles to 
the Equinoctial or Parallel to the Ax of the World. Therefore if you 
prepare an Inſtrument ſo fixed upon an Horizontal Plane, that it may have a 
Pin of a ſufficient length, elevated to an Angle, equal to the Latitude of 
the Place where it is to be uſed; and that it may be turned fo, that the Axis 
may lie in, or over the Meridian Line; then Tet any of the four Plates be 
fixed upon this Axis, ſo that they may be four Inches from this Axis , and 
turn round about it. For uſe, turn this Chart round about, ?till you fee 
it agree with any of the Stars thereupon; fo will you ſee all the reſt in 
their places, and may thereby know all, or any of the Stars that are in the 
Charts. - 


8. Of the ſtrange ( and wonderful, "till the Trvention of Preſpect-Glaſſes) 
Appearances of the Stars, ſome new, ſome ancient, and 
of the Planets in theſe latter Ages. 


I. In the Anpearance and Diſappearance of ſeveral Stars that have no 
Parallax vifible, and have and now do alter their bignets , and tome are 
not found to return any more, 

1. The firſt that was notable , was that in Cajſiopeia, Arno 1572. obſcr- 
ved by the famous Tycho Brahe , which from the fourth, increaſed to as big 
as any of the firſt, and bigger, and aſter lome Months grew leſs, and dit- 
appeared. 

2. That in the Swan's Breaſt, obſerve] by Kepler, and by Hervelins, 
from 1658 to 1679, many times appearing and dilappearing. 

3, 4. In 1638, one new Star appeared in the Whales Mouth, and this 
Star- in the fame place was oblerved by Bullialdus many times, and by 
Monſieur Hevelizzs, and another in the Whales Neck, 

5. One: 
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5. One in Amo 1665, oblerved in the Girdle of Andromeda by Bullialdus, 
and formerly by Marins, 1614; other new Stars have appeared in the Swan, 
obſerved by Monſieur Hevelins; and ſome likewiſe in the Swan by Monſieur 
Caſſini, and many others in Orion, and other Conſtellations, as may be 
found in the Relations of Riccrolus, and ſeveral other perſons. 


TI. In the firange Diſcovery that the Teleſcopes have made in the 
Planets: 

1. Saturn appearing Tricorporeal to Galilexs firſt , and ſince their alte- 
ration, that ſometimes thoſe two Bodies about him Teem one Line, and 
Monſieur Caſſin: has diſcovered two ſmall Stars move with him, like 
-our Mogn. 

2, ſupiter with four Moons or Stars moving about him, as his own Body 
turning about ſhewed by a ſpot upon Fupzrer. 

3. Mars turns about, and upon his Axis, as Fupiter. 

4. Venus horned, full, and in the Wane, -as our Moon: | 

5. The ſpots and ſhadows in the Sun, and the turning of his whole 
Body about it. 

6. The ſpots and ſtrange Extuberances in the Moon , and the Fibration 
of her Body. 

Theſe I ſay are admirable and worthy of Ovid's Verſe : 


Felices anime, quibus hec cogneſcere primum, 


Inque Domos ſuperas ſcandere cura fu. 


SECTION IV. 


Of the Plam SCALE. _ 


To make the Lines of Chords, Natural Signs, Tangents, Secants, 
Semitangents, Rumbs, Hours and M, Longitude, which are on 
the Plain Scale, 


Eſcribe a Circle as ADEF, and Quarter it with the two 
Diameters AE, DF, at Right-angles one the other. 

1. Divide the Arch DE into nine equal parts, and ſet- 
ting one foot of the Compaſſes in E transfer the diviſions 
of the Arch marked 10, 20, &c. to the ſtrait Line ED: 

ſois ED a Line of Chords for every 10 degrees, the ſingle degrees may 
be divided by judgment. 

. 2. Through._the Diviſion 10, 20, &c. draw parallels to CD, which 
will divide CE into a Line of Signs. 

3+ On E raiſe EG perpendicular to CE, and laying a Ruler over C 
and the Points 10, 20, 30,&c. draw the Lines 10. 10; 20, 20; 30, 30,C&c. 
fois EG a Line of Tangents. 

4. Setting one foot on C, extend the other to the ſeveral degrees, 
of the Tangent Line EG and deſcribe the Arches 10, 10, 20, 20, 30, 
. 30, &c. which makes the Line CDH a Line of Secants. 

I; 5- Laying a Ruler over A and the degrees 10, 20, 30, &c. of the 
F Arch E D, make marks on the Lihe CD, which becomes a Line of Semi- 
Fangents, 
; 6. Divide the Arch EF into eight equal parts, and ſetting one foot 
- of the Compaſſes in E with the other transfer the Diviſions of the 
' Arch 1, 2, 3, &c. to the ſtrait line, which Line EF to divided is called 
a Line of Rumbs. 
7. Divide the Arch F A into fix equal parts, and ſetting one foot in A, 
T transfer them to the ſtrait line F A which becomes a Line of Hours. 
+ This ſerves only for the dividing a Circle readily into twenty four equal 
'F | Parts. 
A ( 8. Make the ſquare ACDB, and divide its ſides AC, BD into (ix 
_ - equal Parts; drawing the Tines a #3-bf, cg, &c. parallel to A B; then 

A ſetting one foot in A with the other tra the marks e, f, g, &c. to the 

_ - rait line AD, which line ſo diyided is CaHled \the line of Miles 


; long. 
& $ Z 9. AC 


o. A C ferves for a line of equal parts to take-off 


Miles, &c. from. Though indeed any other line of equal Parts wa 
ſerve as well : for there*s noneceflity &t its being juſt —_ | 


Tangent; 


Goa Equal parts or{cagues 
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CHAP. VL 
Of NAVIGATION. 


SECTION I. 
DEFINITIONS. 


Avigation Teacheth and Demonſtrateth, how a ſufficient Ship 
may be conduRed the ſhorteſt way, and in the ſhorteſt time 
between any places aſſigned in Paſſages Navigable. ; 

If the places aſſhgned be at no great Diſtance, but ſo that The Diviſon y 

a Ship may Sail in ſight of Land, or within Soundings between of NE | 
them, then it's called a Coaſting. according to the 

For the performance of which there's required good knowledg of the oy ings 
Lands, the uſe of the Compaſs, and Lead or Sounding Line, ſuch are the 
Voyages on the Narrow, or Brit:ſh Seas between England, Holland, and 
France, alſo all about the Baltick, Seas, and indeed thoſe in the Medi- 
terranean arc little other. 

Sometimes I had thoughts of inſerting here a Rutter, with all the helps 
that might be for Coaſters: but conſidering that every Sea Chart has the 
Depths, Bearing, and Diſtances, and what they are wanting in, the Wage-. 
goners indifferently will ſupply, I have omitted it. . "if 

If the Voyage be to be performed in a Vaſt Ocean, where all that's Navigation 
viſible for many days, nay weeks together is mil niſs Pontus &* ether , Proper. 
then it may be called Navigation Proper ; and requires not only the Lead- 

Line and ordinary _ but Azimuth Compaſs, Charts, and Log- 

board, with inſtruments for Celeſtial Obſervations, as the Quadrant, 

Foreſtaff, cc. and the Navigator muſt be able by theſe to find at any time 

in what Place the Ship is, which is done by comparing it with any known | 

Place, that is, how far the ſame known Place is ſituate from the Ship, W 

either towards the North or South, which is called the Difference of Lati- - 

tude, or towards the Eaft or Weſt, which if in proper Degrees is called the os 

Difference of Longitude. - - 4 
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To find which Place of the Ship, how far ſhe hath ſailed, and conſe- | 

' quently how far ſhe hath to Sail, and which way, or upon what Courſe, c+e. 'P 
there are theſe things given or at moſt times to be attained : the Latitudes 
both of the Place wherein the Ship is, and whence he ſet Sail, as alſo that 
of the Place ſhe*s intended for. Secondly, Her Courſe, which is given by 
the Compaſs; and Thirdly, the account of the Ships way, attained by 
the Log. How to ſtate and order theſe things given, to produce thoſe 
required, ſhall in the Next Chapter be ſhered. 


Latimule. Latitude is the Diſtance of a Ship or Place from the EquinoRial cither 
North or South, and is counted on the Meridian. 


And note that if a Ship Sail towards the Equino@tal, ſhe's ſaid ts 
Depreſs the Pole, but if ſhe Sail from the EquinoQtial or from a leſſer - 
Latitude to a greater ſhe's {aid to Raiſe the Pole. 


. 
> — — > 


Zongizude. Longitude is the Diſtance of a ſhip, or Place Eaſt or Weſt from another 
counted in proper Degrees : but if in Leagues or Miles or Degrees of 
the Meridian, and not in thoſe proper to the Parallel of Latitude, it's 
commonly called Departure, Separation, Eaſting or Weſting, &c. | J 


Courſe, The Comrſe is that point of the Compaſs, or Coaſt of the Horizon on 
which the Ship is to be ſteered from Place to Place ; or rather the © be- 
tween the Rumb-line and the Meridian. 


Rumb. eA Rumb is one Point of the Compaſs or 11 * 3, viz. the ,* Part of 
the Circumference of the Horizon or Compaſs Card, which is the Repre- 
ſentative of the Horizon, 


A Rumb line is a Line deſcribed by the Ships motion on the ſurface of 


the Sca,, ſteered by the Compals, making the ſame or equal £* with every 
: Meridian, | 
The Rumb 1 take to be the ſame with the Courſe, viz. the £ between | 
the Rumb-line and Meridian, only the one is a Portxgueſe, and the. other. 
an Engliſh word. 8 | 


Card with its Randle 
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—_— or Sailing in reſpe of the Rumb, or Point Sailed on is Selling accord- 
aptly divided into Ksgbt and Oblique. ing to the 
Right Sailing is, when the Voyage is performed on ſome one of the op either 
four Cardinal Points. - 

If a Ship Sail under a Meridian, that is, on the North- or South Right Sailing, 
Points, ſhe varieth not the Longitude at all: but only changeth 
= Latitude, and that juſt ſo much as the number of Degrees ſhe has 

un. 

It a Ship Sail under the Equino&tial upon the very Eaſt or Weſt 
Points, ſhe altereth not her Latitude at all : but only changeth the 
———— and that juſt ſo much as the number of Degrees ſhe hath 

un, 

If a Ship Sail dire&tly Eaſt or Weſt under any Parallel, ſhe there alfo 
altereth not her Latitude, but only the Longitade ; yet not according 
to the number of Degrees of a Great-Circle, ſhe hath Sailed as under the 
Equinod&tial : but more than fo many according as the Parallel is remoter 
from the EquinoQtial towards the Pole : For the leſs any Parallel is, the 
greater is the Difference of Longitude in Sailing ſo many Degrees of a 
Great-Circle, 

Oblique Sailing is when the ſhip runneth upon ſome Rumb between any gzjzque $4/t- 
of the four Cardinal Points: making an Oblique Angle with the Meri- ig. 
dian. And then ſhe changeth continually both Latitude and Longi- 
tude. | 
There be three kinds of Oblique Sailing, or rather methods of pro- The piviſen 
trafting the way and pricking down the place of the Ship. of Navigation 

The fir(t is called Plain Sailing, manifeſting all the varieties of the Ships —_—_— -w 
motion on a Plain, where all the Meridians are made parallel, and the paral- ** © 
lels at Right Angles to the Meridians, and the Degrees of each parallel equal 
to thoſe of the Equinoitial. Which though notoriouſly falſe in it ſelf, tup- 
poſing the Earth and Sea to be a plain flat, and each Parallel equal to the 
Equinotial, yet by laying down places accordingly, and breaking a Long 
Voyage into many ſhort ones, a Voyage may pretty well be performed 
thereby near the ſame Meridian; 

The Second ts called Mercators, or more truly Wrights Sailing, or Sailing Mereators 
by Wrights Chart 5 which Demon(trateth alſo on a Plain the motion of the Salling, 

Ship upon any Courſe aſſigned, true in Longitude, Latitude and Diſtance, 
the Meridian being alſa Parallel, and the Parallels of Latitude ſtrait 
Lines. 

The Third is Great Circle Sailing, which teacheth how upon or by a Great GyeuCircie 
Circle paſſing through any two Places aſſigned, the Ship may be condutted by Sailing, F 
a mhilful- Seaman * and this is the ſhorte## way between Place and Place that 

be. 
"The Operation of all which three kinds ſhall be ſhewed by Delinea- 
tions, or Geometrically if the uſe of a Line of Chords may be admitted as- 


Plain Sailings 


. Geometrical' by Computation, or Arithmetically, and Mechanically, or 


Inftrumentally. SECTION: 
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SECTION II. 


Plain S AIL ING. 


OR Methods ſake make always the fore Part of the Book, 
Slate, or whatever elſe you draw or work upon, the North Part, 
that neareſt to you the South, then will that towards the Right 
hand be the Eaſt, and that towards the Left hand the Weſt ; 
and imagine that by the Rumb Line, Meridian and Parallel of 
Latitude will always be formed a Right angled Triangle, as the Triangle 
BAC Right-angled at A, (for ſo ſhall the Right-angle be always marked 
throughout the work: ) Then is that Part of the Meridian or North, 


i SE. 4 
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and South line contained between A and C the difference of Latitude 
the fide BA the departure, BC the diſtance failed, the Angle C the 
Courſe, and the Angle B the Complement of the Courſe. Any two of 
which,with the Right Angle, being given, the Triangle may be protradted 
and the other three Parts found, as in the following Examples will 


appear. 


CASE r. 


- The Courſe and Diſtance given, to find the Difference of” Latitude, 
and Departure from the Meridian, 


Admit a Ship from the Latitude 50* 10' North, Sails SSW 48. 5 Miles : 
I require the Latitude ſhe's in, and her Departure or Separation ? 


G cometrically. 


Firſt, Draw the North and South line AC, and taking with the Com- Geom, 
paſſes 60* from the Line of Chords ſet (becauſe ſhe Sails Southiward) one 
foot in ſome point towards the North Y 
on the ſaid line AC as at C and de- — 
ſcribe the Arch D E, and lay thereon c | 
two Points or 22* 3&' the Courſe A 
from E to D, and draw CB. <a 
Secondly, taking the given diſtance | a 
48.5 m. from the Line of Equal Parts, ' ne 2 
lay it on the Rumb-line CB from | FO: | 
C to B. | 2/ | 
Laſtly, from B let fall the Perpen- | = 
dicular BA, which includes the Tri- 4 } l 
angle BA C, whoſe required Parts B A bf | | 
and A C being taken one after the | / 


other between the Compaſſes, may be * | 
__ by applying them to the "iſ | r 
ale. 


Arithmetically, + 


Say, As the Rading, 1 0,00000C0 Arab. 
Is to the Diſtance run, BC 48.5m. | 1,6857420 
So 1s the fine of the Conrſe 22* 30' 9,5823397 
b To the Departure 18. 56 miles #1,2685817 


Which in this Example is Weſting, 
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Then again, 
As the Radins FO, ©000000 
Is to the Diſtance BC 43.5 Miles 1,63857420 


Ss ts the Coſie of the Courſe $:67* 3& 9,9656153 
To the Difference of Latitude C A 4.4.8 Miles #1,6513573 


Which becauſe ſhe Sailed towards the Equator, I ſubſtrat from the 

Latitude ſhe fet out from, viz. 50? 10' and the Remainder 

5o* 10' 49? 25' is the Latitude ſhe's arrived in. If the Difference 

oO 45 of Latitude CA had been more than 60 I muſt have divided 

by'60, and the quotient had been the Degrees,and the Re- 

49 25 -mainder-minutes, which muſt haye been added or ſubtraſted 
as before, | | 


By Gunters Scale. 


tngpru, Set one-fovt 'of the Compaſſes'in the Radix: or fine of g0?, and extend 
the other to two.Points on the ſine Paine Laxe, or. 00.2 2* 30' of the fines : 
Then keeping that extent ſet one foot in 48.5 of the Line of Numbers, 
and turning the other backwards, viz. that way you did turn it from the 
firſt term the Radims, to the third two Points, and the ether foot will fall 
on 18.6 the Departure as before. 

Again, ſet one foot in the Radius and:extend the other to ſix Points 
(which is the Complement of two Points the-Cousſe :,) then keeping that 
extent ſet one foot in 48.5 of the Lont:'of Numbers, and turning the 

ether foot backward it will fall on 44.3 the Difference of Latitude as 
above. 

Which difference of Latitude and Departure being found by the cſti- 
mate diſtance from the Log, which -by many accidents is viciated, as by 
the Wind and Seas when high throwing itafter the Ship, or Currents, &c. 
is naught-and not to be relyed on, but as ſaon as the Sun or Stars appear, 
the Latitude ought to be obſerved by the Rules following towards the 
end of this Treatiſe, which if found differing from what it was made 
by the former way called Dead Reckoning, you muſt take the difference 
of this laſt obſerved Latitude, and the Latitude you departed from, and 
with this true difference of Latitude and the Courſe by the following Prop. 
find the departure and diſtance. 

For the ready performance of this Prop. is the Table Page 59 of the 
Fol. of Tables. Thus, enter with the Courſe on-the head, and with the 
diſtance down by the ſide, and you'l be direted by ſuch entry to the 
departure and difference of Latitude; 
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CASE 2. 


The Courſe and Difference of Latitude being given to find the De- 
parture and Diſtance, 


Admit a Ship Sail from Latitude 4$* 3&' North, SSE ZEafterly till 
ſhe be in Latitude 47* 21': I demand the Departure and Diſtance Sailed. 


Geometrically. Hons 


Firſt, Draw the North and South Line C A and ſubtraQting the Lati- 
tudes one from the other take 69 Miles their difference, 
and ſet from C to A making the point C towards the upper 
or North end of the Line, and on A raiſe the Perpendi- 
cular BA. Laſtly, taking the Radius and ſetting one foot 
in C, with the other deſcribe the Arch DE, and lay thereon 
2+ Points or 25* 19* from E to D and draw CD, which 
compleats the Triangle BA C, whoſe required Parts may 
be meafured by the Scale. 


NR oye 4 _ 5 
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Arithmetioally, 
Say, As the Coſine of the Courſe S: 64* 41 0,9561485 
1s to the Difference of Latitude 69 Miles 1,8388490 
So 1 the Radins | 10,0000000 
11,8388490 
To the Diſtance Sailed BC 76.3- 1,8827007 
Then, As the Radins . 10,0000000 
Is to the Diſtance Sailed CB 76.3 1,8827010 
So ts the ſine of the Courſe 24 Points the © C. 96310590 
To the Departure. AB 32.6 Ales 21,51: 37600 
Inſtrumentally.. 


Set one foot of the Compaſſes om the SR line in 53 Points the Compl. 
of the Courſe, and extend the other to the Rad. then keeping the Com- 
paſſes at the ſame extent, ſet one foot in 69 the Difference of Latitude 
on the Line of Numbers, and turn the. other forward, and it will fall on 
76.3 the Diſtance Run. 

Then, ſet one foot in the Radius and extend the other to 2% Points : 
afterward keeping the Compaſſes at that extent, fet one foot in the 
Diſtance Sailed, and turn the other backward (beeauſe it was turned 
backward before from the Rad.. to 25 Points) and it will will fall on 32.6 
the Departure. 

If having no cauſe to ſuſpe& the Diſtance for the former or any other 
Reaſons, and are afſured in your ſelf of having made a good eſtimate 
thereof : but miſtruſt the care or skill of the Helmſman that he. has let 
her yaw or fall off, or that you have negle&ed the Variation, then with 
the true Difference of Latitude, and the Diſtance by the following Prop. 
find the Courſe and Departure. 


CASE 3. 


The Difference of Latitude and Biſtance Sailed given, to find the 
Courſe and Departure, 


Admit a Ship fail from Latitude 42* 15' North, on ſome Point be- 
tween the North and Weſt 88 Miles, and then finds her ſelf in Latitude 
43? 30':.I demand the Courle and Departure, 


Geome- 
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Geometrically, 


Having drawn the Meridian Line A C, prick the Difference of Latitude 
75 Miles from C to A, and on the Point A raiſe the Per- 
pendicular BA: then take the Diſtance 88 Miles and ſet= 43* 230! 
ting one foot in C, with the other croſs' BA as it will 42 15 
ſomewhere as in B, and draw BC, now the line BA w—_ 
meaſured on the equal Parts is the Departure, —_ 
on C as a Center with 60* of the Chords deſcribe the ©® 
Arch DE which meaſured on the Chords or Rumbs 
ſhews the Courſe 23 Points from the North Weſtward, 
viz, NN W 3 Weſterly. 


Geom. 


" 


Of Navigation. 
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CHAP. 


— 


Note, that where ever a (ide is to be meaſured or laid down, as the 
Diſtance, Departure or Difference of Latitude, you muſt always uſe the 


equal Parts, but when an Angle, the Chords, 


Arithmetically, 


As the Diſtance Run BC 88. 1,9444827 


Is to the Radins. 10,9000000 
So 15 the Difference of Latitude CA 75 1,8750613 


11,8750613 
To the Coſine of the Courſe, the Angle B 58* 27' 9,9305786 


Whoſe Complement 31* 33' is 25 Points from the Meridian which 
is NN W;z Weſterly. 


Then, As the Radius. 10,0000000 


Is to the Diſtance Run CB 838 m. 1,9444827 
So #5 the ſine of the Courſe 31* 33' 9,7187030 


To the Departure from the Meridian AB 46 Miles Weſl, * 71,6631857 


By the Gunter. 


Set one foot in 88 of the Line cf Nambers, and extend the other to 
75, then ſet one foot in the Radizes, or fine of 90® and turn the other 
— and it will fall in the fine of 58* 27' the Complement of the 
Courle. 

Again, Set one foot in the Radimy, and extend the other to the fine of 
31* 33'; then ſet one foot in 889. and turn the other backward, and 
it will fall on 46 mm. the ſeparation from the Meridian. 


CASE 4. 


The Diſtance Run, and Departere from the Meridian given, to find 
the Courſe and Difference of Latitnde, 


A Ship being in the Latitude 59* oo'N, Sails North Weſtward, *till 
her diſtance Run be 74.6 Miles, and the Departure be 40.5 : I demand 
the Courſe and Difference of Latitude, and conſequently the Latitude 
the ſhip is in, 


Geom- 


y. © 


of Navigation, 


Grometrically. 


y 
Having drawn the Meridian A C on the point A, taketf ſomewhere 
towards the upper, or North end of the Line (becauſe the Ship Sails 
Northward) raiſe the Perpendicular B A, laying thereon 40.5 Miles the 
Departure from A to B, then take the Diſtance 754.6 Miles, and ſet- 
ting one foot in B, with the other croſs the Meridian AC in C and 


draw BC. 


«\ V4» 


of * 
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Avrithmeticalty. 


Arith, As the Diftance Run'BC 74.6 1, 8727338 

Is to the Radius 10,00000C0 
So us the Departure B A 40.5 1,6074550 
h-- 11,6074550 
= To the ſine of the Courſe 27, C 32? 53/ 937347162 

4 Which is three Points from the Meridian, 2zz, N W by N nearly. 
: Then, As the Radius 10,0000000 
p TI; to the Diſtance BC 74.6 1,8727388 
So #s the Coſine of the Courſe 57* 7 9,924 1644 
To the Difference of Latitude A C 62.6 Miles #1,7969032 
Which turned into degrees is 1* 3', andis to be added to 59* oo' the 
Latitude ſhe Departed from, becauſe ſhe Raiſes the Pole: 10 is the ſum 

51* 3'the Latitude the Ship's in. 
By the Gunter. 

Infr, Set one foot of the Compaſſes in 74.6 Miles, and extend the other 
to 40.5, then keeping the ſame extent, ſet one feot in the fine of go?, 
and turn the other backward, and it will fall on the ſine of 32* 53' the 

, Courſe, 
A Again, Sect one foot in the fine of go*®, and extend the other to the 


' fine of 57* 7' the Complement of the Courſe, then retaining the ſame 
| extent, ſet one foot in 74.6 of the Line of Numbers, +1d turn the other 
backward, and it will fall on 62.6 the Departure, 


CASE 5. 


The Alteration of Latitude, and Departure from the Meridian given, 
to find the Courſe and Diſtance, 


t | A Ship from Latitude 59* co' North, Sailes North Eaftward till 
ſhe has altered her Latitude 1* 1o' or 50 Miles, and is departed from 
the Meridian 51 Miles; I demand the Courſe and Diſtance. 


—— 
” 
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Geometrically, 


1s drawn A C and laid thereon the 70m. from C to A, and on Geom. 
A pry Perpendicular AB, lay 7om. from Ato Band draw B C, 


— "RE 


A T7 Fl 
F 
| 


C Arithmetically. 
' ? A's the Difference of Latitude AC 70m: 1,8450989 ith. 
r .'n the Radius 10,0000000 
's the Departure AB 51 1,7075702 
11,7075702 
'F 1:4:ent of « Comſe 4 5 C&* 05 9,3624722 
p \ ich is +: 015, or NE by | N ly nearly. 
fl Then, . 4s the ſine of the Cunſe £. © 4% 5 3.023760 
, : _ -— 
mM Is te the Porarture AB FL L17C7TS7O2 
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By the Gunter, 


Fet one foot of the Compaſſes in 70mm. and extend the other to 51 of 
the Line of Numbers, then keeping the ſame extent, ſet one foot in 
the Tangent of 45*, turning the other backward, and it will fall on the 


Tangent 43* 14' the Courle. 
Again, Set one foot in the ſine of 43* 14', and extend the other to the 


fine of go®, then keeping the ſame extent, ſet one foot in 51 of the 
Line of Numbers, turning the other forward, and it will on 74.4 the 


Diſtance. 
This Propoſition is of uſe at the beginning of a Voyage or cloſe of a 


Trayerle. 


CASE 6. 


The Courſe and Pepartnre given, to find the Diſtance and Differense 


of Latitude, 


1 A Ship rom the Latitude 8 Pa. N, ailes 
Z Le / 
NE by Nell ker Lep arture TW. the 
Meridian be 485. what is yp deftance 


Sazled and d1fFere Ce of L gt [ 
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Geometrically. 


Having drawn the Meridian A C, and on the point C, taken ſomewhere 
towards the lower or South end, as a Center, with the Chord of 6: 
deſcribed the Arch DE, and laid thereon three Points from E to D, and 
thereby drawn the Rumb-line CB, at the extent 48.5 taken from the 
Scale of equal Parts, draw a parallel to AC, as F G,cutting the Rumb-line 
in B, from which point B let fall a Perpendicular to A C,as B A. 


Arithmetically, 

As the fine of the Courſe 33* 457 £ G 947447390 
I: to the Departure AB 48.5 pf ,6857417 
So i the Radins, 10,0000000 
b- 11,6857417 
To the Diſtance CB 87.3 Leagues. 139410027 
Then, As the Radinu, 10,0000000 
Is to the diſtance Run CB 37.3 1,94 10027 
So ts the Coſine of the Conrſe, S: 56* 15 9,9198464 

x 1,3608491 

To the Difference of Latitude AC 72.6 1,38608191 


By the Gunter. 


Set one foot of the Compaſſes in the fine of three Points, and extend 
the other to the Radis, or (ine of eight Points; then keeping that ex- 
tent, ſet one foot in 43.5 of the Line of Numbers, and turn the other 
forward, and it will fall on 87.3 the Diſtance Sailed, 


Again, Sct one foot in the fine of eight Points, and extend the other 

to the (ine of five Points : then ſer one foot in 85.3 Leagues, 
$ Ps. and turn the other backward, and it will fall on 52.6 Leagues 
3 Ps. the Difference of Latitude, which is 217.3 Miles or Minutes 
—— which divided by 60 makes 3* 37' which becauſe ſhe raiſeth 
5 PS. the Pole, I add to 43* 30' the Latitude ſhe departed from, 

and the ſum 52* 7' is the Latitude ſhe's arrived in, 


Bbz2 


Geom, 


Arith, 
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4 TRAVERSE. 


A Traverſe is the Variation or Alteration of the Ships Courſe upon 
the ſhifting of Winds, cc. 
Note, That Sailing in reſpe& of the wind is cither before a Wind, 
by a Wind, or Larging. 
If a Ship Sil by or againſt a wind there ought to be an allowance for 
her Lee-way, and that more or lefs according to the growth and ſurge 
of the Sea, and mould of the Ship, and Sail ſke bears, cc. 


Example 1. Of a Traverſe. 


A- Ship from Latitude 47* o0' N, Sails SE by S 23 Miles, and then 
Sails S W by W 31 Miles, and afterwards W N W 40m. and laſtly, 
N 28m. I demand the Courſe and Diſtance Sailed from the firſt place of 
Departure, and the Latitude ſhe's now-in, 


= II” _—_— 
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Geometrically, 


Take any convenient point on your Slate or Paper, for the Ships place Geom, 


at firſt,as A, and from thence having drawn the Meridian A b, with 60* 
of the Chords deſcribe the Arch 6 c, and lay thereon 23 Miles from 
Atod, ſo have you protracted the firſt Courſe and Diſtance. 

Secondly, Through the point d, draw the Meridian 4 e parallel to 
Ab, and with 60? of the Chords ſettings one foot of the Compaſſes in 
d asa Center deſcribe the Arch e f, laying thereon 5 points from e to f, 
and draw df, then prick 31 Miles from 4d to g on the Line d f;/ ſo have 
you laid down the ſecond Courle and Diſtance. 

Thirdly, From the point g draw g h parallel to Ab, and with 60* of 
the Chords deſcribe the Arch h r, laying thereon ſix points from h to 5, 
and draw g #, then prick 40 Miles from g to k, 

Fourthly, From k draw the Meridian k parallel to Ab, and becauſe 
ſhe Sailes now under the'very Meridian it (elf, lay 28 m. the Diſtance on 
this Rumb from k to /, which point / is the Ships place at the end of this 
Traverſe: then draw / A, and that meaſured on the line of equal Parts 
or Miles gives 50.4 m. the diſtance from the place of Departure, and the 
Angle A 1k being meaſured on the Chords gives 82* or 7+ Points from 
the Meridian, fo that if ſhe had Sailed on a ſtrait line, and ſingle Courſe 
from the firſt point A to / that Courſe had been W by N+ Weſterly, and 
the Diſtance 50.4 m, and if ſhe were to Sail back again from/ to A, ſhe 
muſt ſtand E by $; Eafterly till ſhe has run 50.4 m. 


Arithmetically,, 
As the Radins, 10,0000000 
Is to the Diſtance on the firſi Courſe 23 m. 1,3617278 
So #5 the ſine Complement of the Courſe S: 56* 15' 9,9198464- 


To the Difference of Latitude in the firſt Courſe 19.1 Miles, X1,2815742 


| Cm— 


Then, As the Radins, 10,000C000 
Is to the Diſtance Al 23 m. Run on the-firſt Courſe 1,3617278 
So ts the ſine of 3Ps. or 33* 45* £ 4 AB the firſt Courſe 9,7447390 
To the. Departure in the firſt Courſe 12.8 X1,1064668 


Thus proceeding with the feveral Courſes and Diſtances giyen, find the 
Departures and Difference of Latitude to them all, 


bo 


Arith, 
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If the Courſe be between the North and Eaſt, then the Difference of 
Latitude is called Northing, and the Departure Eaſting ; if the Courſe 
be in the North Weſt Quarter, then the Difference of Latitude is called 
Northing and the Departure Weſting : If the Courſe be between the 
South and Eaſt the Difference of Latitude is called Southing, and the 
Departure Eaſting, &c. 

Now place all the faid Differences of Latitude and Departures in a 
Table, the Northings all under one another under the Title Northing, 
and the Southings under Southing, the Eaſtings in the Eaſt Collumn, and 
the Weſting in the Weſ# Collumn, as as in the ſpecimen. 

Then add up all the Northings, as likewiſe the Southings, and ſo the 
Eaſtings and alfo the Weſtings; Laſtly, take the ſum of the Northings | 
from that of the Southings if the Southings make moſt, or the ſum of the 
Southings from the Northings, that you may have their Difference, which 
is the Difference of Latitude; alſo take the Difference of the Totals of 
Eaſting and Weſting for the Departure; by which Difference of Lati- 
tude and Departure, according to Cale fiſth, find the dire Courſe and 
Diſtance. 


Courſe |S Dip. Nor South 


Lat. —_— 47* co'N, 


ted from 
Diff. of Lat. © ©7 

Im 49 nN, | SEbyS 23] {|io 12 
Lat. ſhe'sin 479 7 N, SW by W | 4 2 
WNW 40[15 31 
North | 28 28 00 
from ſum WR 31136 34 

take 36 34 
| Reſts | | 6 57 


| — _— 


As the Difference of Latitude 5 m. 


Is to the Radins. 10,0000000 
So us the Departure 49.9 m. 1,6931cos 


K 11,698 1005 
To the Tangent of the Courſe, 82* 1' 10,853co:5 


And, As the ſine of the Courſe 82* 1' 9,9957705 \ 


[s to the Departure 49.9 Miles 1,693 1005 
So uu the Radins 10,0000000 


| | 11,698 1005 
To the Diſtance 50.4 Miles 1,7023300 


By 


- 
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By the Gunter. 


Set one foot in cight Points, and extend the other to three Points, fr. 


then with the ſame extent ſet one foot in 243 »s. and turn the 
$8 Ps. other backwards, and it will fall in 12.8 the Eaſting in the 
3 Ps. firſt Courſe. 
—— Set one foot in eight Poizts, and extend the other to five 
5 Fs. Points, Then ſet one foot in 23 m. and turn the other back- 
ward, and it will fall in 19.1 the Southing in the firſt 
Courle. c 
Secondly, Set one foot in eight Points, and extend the other to five 


* Points, Then keeping the ſame extent ſet one foot in 31 m. turning 


the other backward, and it will fall on 25.3 the Weſting in the ſecond 
Courle. 

Set one foot in eight Points, and extend the other to 
3 Ps. three Points; Then keeping the ſame extent ſet one foot in 
3 Ps. 31 . turning the other backward, and it will fall in 17.2 


' 23 Ps, theSouthingin the lecond Courſe, 


Thirdly, Set one foot in eight Points, and extend the other to fix 
Points; Then retaining the tame extent ſet one foot in 40m. turn- 
ing = other backward, and it will fall on 36.9 the Weſting in the third 
Courle. 

Set one foot in eight Points, and extend the other to two 

3 Ps. Points, Then ſet one foot in 40m. turning the other back- 

6 Ps. ward, and it will fall on 1 5.3 the Northing in the third Courſe, 
_ which Northings, Southings, Eaſtings, &c. being colleted 

2 Ps ap Dum, 

* as before, and the ſums of Differing Denomination tubtraRed, 
the Difference of Latitude will be 7 m. North, and the Depar- 
ture 49.9 m, Weſt. 

Then {et one foot in 49.9 mm. and extend the other to 7m. afterwards 
remove one foot to ?. 45* turning the other backward, and it will fall 
on 82* which is the Courle from the North Weſtward. 

Again, Set one foot in the fine of 82®, and extend the other to the 
fine of go Degrees, then keeping the Compaſſes at the ſame extent, ſet 
one foot in 49.9 turning the other backward, and it will fall on 50.4 m. 
the dire&t Diſtance from the firſt place of Departure, 


Example 2.. 


A Ship being bound to the Eaſtward, and finding the Wind Variable, 
a fmall Gale, and ſmooth water, plies upon theſe ſeveral Courſes, with 
the Diſtances on each Courlc as followeth, 


The 


pg 


The Lar-board Tack on Board, Wind frem SSW to S, and ſo to 
SSE and E. 


South Eaſt by Eaſt 4 Eaſterly, --———— 
Eaſt South Eaſt, — 

Eaſt by South, - 
Eaſt + Northerly. — 


The Star-board Tack on Board, the windS.E, ESE, E, ec. 


South South Weſt, - 
South by Weſt, ——-- — —— — 
South, _— 
South South Eaſt, 
South Eaſt by South, 


I require the Dire& Courſe and Diſtance from the firſt place of 
Departure, 


The manner of delineating it is omitted, I preſuming it's well eno 
underſtood, by what has been ſaid on the feſt E —_ — 


_— ts 
_ a... % . 
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The Work by the Traverſe Table. 


FTE —_ | 
Comrſe Q Dig verch South | Eaſt | Weſt | 
SE by E: Ely ſ5z | $ 2 36, 4 _ 
ESE 14 l 53 3 70 
E by S TT. 1 37] 6 86 
E : Nly 7:13 | © 29 | 2 98 
SW 2 |5 4 62 1 91 
by W 1 | 6 5 88 1 17 
uth o | 4 4 co o 00 
SSE = I. 6 47] 2 08 
SES 39 2 49] 1 67 
Sum o 2928 72/21 79] 2 08 
| O 29] 3 o8 
| 23 43118 62 


Having drawn ſeveral Columns, and therein ſet down the ſeveral 
Courſes and Diſtances as in the ſpecimen, turn to the Traverſe Table, 
Page 59, of the Yolum of Tables, looking the Courſe on the head of 
the Table if under four Points, but at the bottom if above four Points ; 
and look the Diſtance in the left hand Column, and in the ſquare of meet- 
ing will be the Difference of Latitude and Departure under the reſpeRive 
Titles. 

Thus, Above 5+ Points and right againſt 5 ». ! {111 over the Title Diff. 
Lat. 2.36 m. the Diff. of Lat. and over Dep. 4. 14 »:. the Departure in the 
firſt Courſe, which being placed in thery proper Columns according as 
they are Northing or Southing, Cc. Froceed in !ike manner with all the 
other Courſes and Diſtances entering the correſponding Differences of 
Latitude and Departures in their Columns: then add up the Columns 
of Difference of Latitude and Departure, ſubtraQing the leſſer Difference 
of Latitude from the gr-»ter, and the leſſer Departure from the greater 
and the Remainders are the whole Difference o{ Latitude and Departure, 
ſhe hath made from the place of her Depaiture: ©o in this Example ſhe's 
28.43 m, to the South of the Place of Der:cture, and 18.62 m. Eaſt, 
with which by Caſe fifth I find her Courſe S E by $ 2* Southerly, and 
Diſtance 34.5 m. 


As 


off - 
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As 1 have intimated in a fingle Courſe that the account by Courſe and 
Diſtance is not altogether to be truſted to, ſo here I ſay care muſt be 
taken as often as may be to make obſervations ___ to-corred the dead 
Account; the manner how to corre it from Obſervations ſhall be expli- 
cated in the following Examples. 


Example 3.. 


eAnno 1672, From the 25th. of Zuly to the 26th, the Courſes and 
Diſtances Sailed by the . Log were, 


A. Wind from the SSE Variable to the 
SE by S an indifferent Gale, and the varia- 
tion of the Compaſs by Obſervation 5* Eaſt, 
The true Courſe: and dire&t Diſtance. is re-- 
quired. 


— 


The work by the Traverſe Table. 


> 
: Dift.| North EM Eaſt 


| 2 ©0 
8 42 20 32 
A 3 32 
16 63 
| 4 62 


21 25;55 64 
10 64/13 O2|] 


10 6142 62 


OR) 


mM OS > vo 


wv ww & of 
MM 


y—————_— 


_ 


The Courſe being Computed by the former Method is Eaſt 14* South, 
and the Diſtance 44 9. but by reaſen of the Variation 

Lat. 29* 22' the true Courſe is Eaſt 19* South; with which and the 
29 12 Diſtance 44m. 1 work for the Difference of Latitude 
——— and Departure by Caſe 1, and find the Difference to 

10. be 14.3 m..and the Departure 41,6 m.. My Latitude by 

Obſervation on the 25th. day was 29* 12', and this 

day by Obſervation 29* 22'S, the Difference is but 10! which is 4 m. -_ 
than. 


64 iti ns ings Peet. Ae ies ul tet. aft: Aden 4 
. ” , bh 4 


of , 
NWS woe. 4 - 
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than the former, ſo that I am 4' more Northerly than I eſtimated by m 
dead reckoning, which difference between the Oblerved and dead Latitude 
muſt be attributed to ſomething, 

But I have no cauſe to ſulpe&t my Courle, and have been careful in 
trying and find no current, therefore I conclude it's cauſed by her Lee- 
caſt; then by the true Difference of Latitude 10', and the Diſtance 
44 m1. I compute my Courle again according to Ca 3. and find it E 13*S, 
which will give my Departure 43 m. and Difference of Latitude 10' ac- 
cording to Obſervation. But if having been well experienced in the 
qualities of my Ship, and certain what allowance to have made for her 
Lee-way , yet had not Obſerved the Variation, I ſhould have argued 
another way, and attributed the error to a Variation eſpecially if 1 had 
made any Tryal for a Current. 

Then to be able to give a good account of the Ships place is no light 
eaſie thing, but m_—_— beſides an experienced judgment in eſtimating 
the Ships way, and frequent Obſervation of the Latitude, a perfe& un- 
derſtanding the Qualifications of the Ship, a true and conſtant Obſer- 
vation of the Variation, and no long omiſſion of the tryal for the diſcovery 
of Currents. 

If there be an omiſſion of the Obſervation of any one of theſe, it 
may nevertheleſs be found by the other : but if two or more be omitted, 
it will be doubtful to which of them to attribute the error, and conſe- 
quently, hardly any true corre&ion to be made. Yet note this, that if 
you haye omitted every thing but the Courſe and Diſtance, as moſt com- 
monly it happens, then if the Courſe be leſs than four points from the 
Meridian, take the Courſe to be true, and with that and the true Difference 
of Latitude find the Departure. 

But if the Courſe be above four Points from the Meridian, take your 
Diſtance and true Difference of Latitude produced by obſervation, and 
by them find the Departure, and once in two or three days if it may be 
oblerve carefully the Variation, which will confirm you much in the truth 
of your account of Eaſting or Weſting, if true orelſe manifeſt to you an 
error, as well as perfe&t your Courſe; for it's regular and orderly to them 
that well obſerve it. 

Many negle&ting the Obſervation of the Variation, by arguing from 
their Reckonings, many times talk of Variation where there's none, and 
fometimes Eaſt Variation when it's Weſt, and ſometimes tell us of no 
Variation or aſudden mutation where there's a great Variation and very 
regular. Others again carrying an Azimuth Compaſs, and being ac- 
um with the manner of _ the Variation, lay all errors in 

ao to Currents making many hundreds more than really are or 
can 
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From. Fuly 26th, at noon, to Noon the 27th, the Courles and Diſtances 
Sailed by the Log were, 


ENE 60m, | The wind at N by W and N; fair weather 
ENE*Nly 24 ) but a freſh Gale, and a deep Northern Sea ; 
NEby E I4. and the Variation 17* Weſt by Obſcryation, 


The true Courſe. and Diſtance is requir- 
cd. 


| 
Conrſes 0p im Suh Eaſt | Weſ? 
| 


Viriat: 17: 


RJ] *52u0,7 | 


Lee-wa I '|ENE | 60.22 58 55 43 
as : D ENE; Nly.j5:| 24/11 31 21 17 

TrueCourje 31 N E by E | 5 15 7 78 11 64 | 
- | 41 67} 188 24 


The Courſe: computed from this! tabular Difference of' Latitude and 
Departure, is Faſt 25* 20' Nly, and the Diſtance 98 Miles, but by reaſon 
of the Variation her Courſe is Eaſt 42* 20'N, and after the altowance 
V3 of a Point Lee-way Eaſt 31* Nly ; with which and the diſtance 98-m. 
9 I find the Difference of Latitude 50' and the Departure 84' Eaſt, but by 
E my- Obſervation I make my Difference of Latitude. 58", . Scilicet 8' more 
than .my account, which I attribute to a ſtream... 


To make a PLAIN CHART. 


Let it be required to make a Particular Chart for.a Voyage between 
the Parallels of -44* and 52* North Latitude, and to. contain 6? of Longi- 
tude. 

Firſt draw the Meridian or North and South Line A B, and croſs it at 
right Angles in the Point A, with another right Line AD repreſenting 
the Parallel of 44*. 


p 


ant Then taking any convenient -length for a Degree; Prick it 
4+ ſeven times from A to B marking them 44, 45, 46, &c. 
g and five times from A to D marking them 1, 2, 3, &c. 


Through 
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Through D, 5, 4, 3, ?,&c. draw parallels to AB for Meridians, and 
through B, 50, 49, 45, Cc. parallels tro A D for Parallels of L atitude, 
ſubdividing each Degree both of the extream Parallels and Meridians 
into 60, 30, 20, 10, or 12, equal Parts as it will bear, in ſome convenient 
place depiting the Compals, with the Rumb-lines drawn forth quite 
through the Chart. 


To lay down a Place on the Chart. 


Let A repreſent ſome place in the Latitude 44*, and I would lay 
down another Place that's 3* 30' Eaſt thereof, and in Latitude 46* 3c 
North. 

Firſt, Laying a Ruler over 46? 30! of the extream Meridians, draw 
the Parallel of 46* 3&' as bb, and laying it over 3* 30' of the extream 
Parallels draw the Meridian c c, and where this Meridian and Parallel 
crols, as at 4, is the Phace required. 

But if I had been to liy down the Place d by a Courte and Diſtance 
given, as ſuppole I know it ſhould lie North Eaft from A: then from A 
I draw a Parallel to the North Faſt Rumb-line as A 4, and taking five 
_ 300 m, from the Mcridian-linc, fet it from A+ on the Line 
Ad to 

If I had been to lay it down by the- Courſe and Latitude, by a Ruler 
over 46? 30' of the extream Meridians, I draw the Parallel of Latitude 
bb, and from A a parallel to the North Eaſt Rumb-line as A 4, and where 
theſe cut one the other as at d is the Place to be laid down. 

if the Rumb-lines be not drawn on the Chart, you may prick down 
the line A 4, by ſetting one foot in A as Center, with 60? of the 
Chords deſcribing an obtcure Arch, cc. after the Manner of Caſes the 
firſt and fecond of this Seton. 


To find the Courſe and Diſtance between any two Places on the 
Chart, 


Laying a Ruler over the two Places as df, ſee what Rumb-line runs 
parallel thereto as A g, and that ſhews the Courle, which from &to f is 
Eaſt North Eaſt, 

But if the Rumb-line be not drawn, only a Compaſs Card depifted on 
ſome part of the Chart as in the ſecond draft, then laying the Ruler over 
the Places, ſee how it cuts the Parallels of Latitude or Meridians as in 
h.and 1, taking ah, ſet it from e to », and taking »1 apply it to the fide 
of the fquare wherein the Compats is, and it ſhews the Courle 2 Points 
from the Eaſt neerly. Then take the extent d f and apply it to the Scale 
if there be onc, or elſe apply it to the Meridian, and ſo many Degrees 
as it's equal to, ſo many ſcore Leagues are the Places diſtant, aq 
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How to make a prick daily or weekly through a whole Voyage, on 
the Chart by the Courſes and Diſtances, needs no more inftruttions than 
what are already given at the beginning of this Seaion where I haye de- 
lineated the Traverſe. T would adviſe all to keep their reckonings or ac- 
count of the Voyage in Numbers daily correting the dead Reckoning, 
and tabulizing the Corre& Eaſtings and Weſtings, Northings and South- 
ings in particular Columns, and then if at any time a man be deſirous to 
make a prick for the Ships place on his Chart, let him draw a Parallel of 
Latitude, and a Meridian at his true Departure and where they two cut 
will be the Ships place. 


SECTION-.IIL 
Oblique Triangles applyed to Sailing. 


T. Oafting a long the Shore, I ſet an Head-land C bearing off 
me $SW, I Sail WSW 51.5 Miles to B, and then the 
Head-land C bears SE from me; I demand my ſeveral 
Diſtances to the Head-land ? 
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Geometrically. 


Taking any convenient point as A for the Place of the Ship at firſt, 


from thence draw a SS W lineas, AC and a WS W line as AB, and 
on A B prick 51.5. from A to B, Then, Setting one foot of the 
Compaſſes in B, with 60? of the Chords deſcribe the Arch e f, and lay 
thereon ſix Points (the Points between EN E and SE) from e to F draw- 


ing Bf. 
Arithmetically. 


In the Triangle BAC is given the ſide BA 51.5. and all the Angles, 
viz, the Angle A 45* or 4 Bs, between the WSW and SSW, the 
Angle B between the ENE and SE fix Points or 67* 20', and the 
Angle C between the NW and NNE fix Points, to find the ſides 
BC and CA, 


As the ſine of the Angle at the Head-land 5: C 6 Points 9,9656153 


Li to the Diſtance run, A B 51.5 miles 1,7118072 


So.is the ſine of the Angle at the firi# Place of j | 
Obſervation s ££ A 45* 00', 98494850 


I 1,561292z 
To the Diſtance BC 39.4 1,5956769 


After the ſame manner you may find the Diſtance thereof from the 
firſt Place of Obſervation A, but in this Example for as much as the 
Angles B and C are equal, the fide A C will be concluded equal to BA 
51.5, without another work. 


2. A Ship in the Parallel of 46*N at B, deſcries an Head-land at C 
diſtant from her 67 Miles, ſhe Sailes ESE 63 Miles to D, and then the 
Head-land at C bears $S W by W from her. How did the Head-land 
bear from the Ship when ſhe was at B, and how far is it diſtant from her 
now ſhe's at D? 


Geom, 


Arith, 


Geometrically. 


Take any convenient Point as B for the Place of the Ship at firſt, from 
thence draw a ESE line, and prick thereon 63 m. from B to D. 

Then on D,as Center,with 60* of the Chords deſcribe the arch e f, and 
prick five Points (the Points between W N W and: S.W. by W) from 
eto f drawing Df C. : 

Laſtly, Take 67 m. in the Compaſſes, and ſetting one foot in B, with the 
other croſs D C in C, and draw BC. 


o prior 6 F> 


Fg 
Pg 
ff 


Arithmetically. 
- As the Diſtance BC 67m. 1,8260748 


Is to the ſine of the Angle D 56* 15 9,910? 164 
So #s the Diſtance Sailed BD 63 m. 1,7993405 


11,719i869 
Ta the fine of the Angle C 51* 26 90,8931121 


Or 


yo_ 
OI 


Ch » 7 
5 "4 7+ <S - as 
— ha hw 
. 4 
' attron. 


56 15 Or 44 Ps. which added to the Angle D 56* 15', and 
that ſum taken from 180* the Remainder 92® 19' or 
197 4 6+ Ps. is the Angle B, which added to the ESE pives 
199 CO the bearing of C tobe S* Wly fere, 


Tz 19 
®* Then, As the ſme of the Angle D 58* 15* 949198464 
Is to the Diſtance BC 65 m. 1,526c7.483 
So is the ſine of the Auz'e B 52* 19 9,97 89759 
11,3050337 
To the Diſt.zzce DC 76.3 1,8552073 


3. If I Sail SSW go miles, and then W by NM 64 miles. 1 demand the 
Courſe and direR diſtance from the place of Departure. 
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Geometrically, 


FromA, the point taken for the Ships place at firſt, draw the SS W line, 
and lay thereon 50 m. from A to B. Then ſetting one foot of the Com- 
paſſes in B with 60® of the Chords deſcribe the ſemicircle d e f, and either 
prick ſeyen Points (the Points between SS W and W by N) from 4d to e, 
or nine Points from f to e, and through e draw B e laying thereon 64 
from B to C, laſtly draw A C. 


Arithmetically, 


In the Triangle CBA there's given the two ſides CB and BA, and 
the contained Angle CBA, nine Points, to find the Angles A and C, 
and the third ſide CA, 


Therefore, 
' = As the ſum of the two ſides AB and BA, 


em, 2,0569048 


oy jt. Is to their DiFerence 14m, 1,1461280 
3 So 5s the Tangent of half the ſum of the | 
Sum 114 Angles C and At: 39* 23' 99143 O20 


Diff 14 


h 11,0604 3090 
To the Tangent of half their difference 5* 45% 9,003 5252 


16 Ps. ©: Which ſubſtrated from 39® 23' there re. 
g Ps. /B _ 33* 38' the Angle C: but 5® 45 ad- 
—— — ed to 39* 23' makes 45*8' the Angle A 
7 Ps, = £ZC+- LA wherefore ſeeing AD bu SSW line, AC 


3z Ps. the© = A. is WSW nearly, viz. WS W 8 Wy. 
2 


Then for the Diſtance A C, ſay, 
As the ſine of the Angle A 45* 8' 9,3504930 
Is to the Diſtance BC 64 m. 1,8c61800 


So 15 tre ſine of the Angle B 101® 15' or rather its : 


Complement to 150 "Degrees, viz. 78 45 9,9915739 


11,7977539 
1.947 2609 


I ——— — 


To tre Diſtance A C 88.5 m, 


4. Admit 
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4. Admit two Ports lying in the fame Parallel or Latitude, differing 
in Longitude 58 miles, and a Ship having Sailed from the Weſtermoſt be- 
tween the Sand E 65 miles, be then 46 mules from the Eaſtermoſt; I demand 
the Courſe ſhe ſteered, and her Courſe to the Eaftermoſt Port. | 


EIT 2 Aa 
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Geometrically. 


Having drawn an Eaſt and Weſt line, and laid thereon 58 m. from , 
A toB, take 65 m.- in the Compaſſes, and ſetting one foot in A with the 
p other deſcribe an Arch, afterwards take 46m. and ſetting one foot in B, 
: with the other croſs the former Archin C, Laſtly draw A C and BC. 


Arithmetically, 
As AC 65 m. 1,8129134. 
. 53 Is to the ſum of the diſtances AB and BC, 104 m. - 2,0170333 
- Ka So are their Difference 12 miles. 1,0791812 
IO — 
) Gn I 1,9962 155 
ke 12 To AD 19.2. 1,2833011 
9 
9 Which added to AC 65, makes $4.2 whoſe half 42.1 is AE. 
t Dd 2 Then, 
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—_ nn A: AB 58m. I,7634280 


Ii "fo the Ragins I0,0000000 
$0 AE 42.1 | | | 1,624: 821 


11,62 42821 
To the Coſine of the Angle A 43* 39' 9,8608541 


That is, SE 1* 32'Ely, the Courſe ſhe ſteered. 


5. Coaſting a long the Shore, I ſet two Head-lands, the one at C bear- 
ing SW by W, the other at D bearing W by, I Sail away N W by N 
to H 40 Miles, and then the Head-land at C bears SS W, and that at D 
SW byS. Idemand how far theſe Head-lands are aſunder, and how they 
bcar one from the other ? : 
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Geometrically, 


ſetting one foot on ſome convenient point for the Ships place at firſt as A, 
deſcribe the ſemicircle þ e g, then prick thereon five points from g to f, 
ſeven poirifs from g toe, and three points from b to c, and draw A f C, 
ADe, and AHe, laying 40m. from A to H 

Secondly, Set one foot of the Compaſſes opened to 60® of the Chords 
on H, and deſcribe the Arch a 4, and prick tlicreon five points (the points 
between South Eaſt by South, and South South Weſt) from a to h, and 
ſix points (being the points between the South Eaſt by South and South 
Weſt by South) from a ts d, and draw HhC, HDa4, and DC. - Then 
is D one Head-land and C the other. 


Arithmetically. 


In,che Triangle H AC, there's given the Angle HAC, eight points Arith. 


(viz. the points between the South Weſt by Weſt, and the North Weft 
by North,) the Angle A HC five points ( between the South Eaft by 
South, and South South Weſt) and the Angle A C H three points (the 
poitits between the North Eaft by Eaſt and North North Eaſt,) andthe ſide 
H A 45 Miles, to find the fide CH. 


Therefore, 
As the fine of the Angle HCA 33* 45 947447390 
.I:to AH 40 Alles 1,6020600 
So us the ſine of g90* the Anzle HAC 1C, 0000000 
11,6020600 
To the fide H C792 Miles. 1,35723!'0 


Then in the Triangle DH A, there's given the Angle HAD fix 
poins (iz. the points between the North Weſt by North, and Weit 
by South, and the Angle A HD fix points (Sci: the points between 
the South Eaſt by South, and South Weſt by South) and the Angle HD A 
four points (between the North Eaſt by North, and the Eaſt by North) 
and the fide A H-4o Miles to find the fide D H. 


Firſt, draw a North and South line as b A g, and with 60* of the Chords Geom. 
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Thus, 
As the fine of the Angle H DA 45* ov 0,3494350 


Is to the fide A H 40 Miles 1,6020600 
So 1s the ſine of the Angle HAD 67* 30' 9,9656153 


| 11,5676753 
To DH $2.3 Miles 1,7181903 


I Laſtly, In the Triangle DH C, there's given the 
16 Ps. two ſides CH 72 Miles, and DH 52.3 Miles, and 
1 Ps. their contained Angle CHD one point, to find the 
— other two Angles HD C, HCD, and the third 


$31 
2 Ps. ſide DC. 


As the ſum of the ſides HC and HD 124.3 2,0944711 


Is to their Difference 19.7 1,2944662 
So 1s the Tangent of half the ſum of Angles AD C p 
and HCD 74 points or 84” 22' 4 LO IRIVY 


12,3004208 
To the Tangent of half their Difference 58* 6' 10, 059497 


Which added to $84* 22' makes 14:* 29' the Angle HDC, but 
ſubſtrafted leaves 25* 16' the Angle HCD which is North a quarter 
point Weſterly. 


As the ſine of the Angle HCD 25*16' 9,6302568 


Is to DH $52.3 Miles 1,7181903 
So #5 the ſine of the Angle DH C11 15 0,2902357 


11,0084260 


ToDC 23.9 Miles the Diſtance between the 2 1,378 1692 


two Head-lands, 
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MERCATORS Sang. 


Hough the Plz Chart be very deſirable for its eafineſs, and 
very uſeful in ſhort Voyages, and will ſerve in the longeſt 
Voyages if a man Sail home in or neer the oppoſite Rumb 

he went by ; as the Antients, who being Coaſters Gid before the 
Uſe of the Compaſs. Yet foralmuch as few places of indeed none but 
ſuch as lie uncer the ſame Meridian, or under the Equino&tial, can therein 
be expreſſed according to their true Situation and diſtance one from another: 
but if they be laid down true by the Courſe and diſtance, the Difference 
of Longitude will be falſe; if they be laid down by the Courſe and Dif- 
ference of Longitude , then will the diſtance and difference of Latirude 
be more than it ſhould be; and if they be laid down by their diſtance and 
difference of Longitude, which in many caſes is impoſſible, the difference 
of Latitude will always be too little, and the Rumb too wide from the 
Meridian z and if they be laid down by their Latitudes and Separation, 
then the Courſe will be wide and the diſtance too much, cc. And fince that 
the places in Particular Maps or Charts being laid down in ſome one way, 
and in others another, and theſe Pieces many times tackt together with- 
out due conſideration of the differing Methods places have been laid down 
by, the Geography and Hydrography of the World is fo corrupted, that 
there are ſcarce extant any Delcriptions of the whole, or large parts, that 
are not notoriouſly erronious, an4 the ſhape of the Lands much diſtorted, 
it were to be wi{t'd that the World would not put over much value 
thereon , nor ule it in the laying down Places, but by degrees as much 
as may be wean it felf from the ule of the Plain Chart, and by making the 
Trne Chart eaſie and familiar bring it in requeſt and uſe, ſecing there is 
ſuch a thing. 

It was the great Study of our Predecefſors, to contrive ſuch a Chart in 
Plano with ſtrait lines, on which all or any parts of the World might be 
truly ſet down according to their Longitudes, Latitudes, Bearings, and 
Diſtazces; a way was hinted almoſt 2cco Years ſince by Prelomy, and a 
general Map according thereto made in our preceding age by one Mercator 
(whence it's called Mercators Chart, but the thing demonſtrated, and a 
ready way ſhew'd of deſcribing it, wasnot till Mr. Wright about 100 Years 
fince taught to enlarge the Meridian-line, by the continual addition of 
Secants, fo that all the Degrees of Latitude might be proportional to thoſe 
of Longitude, as on the Globe, which he has done aftcr ſuch an excellent 
manner, that in many reſpe&s it*s far more convenient for the Navigators 
uſe than the Globe it ſelf, and will truly ſhew the Courle and Diſtance from 
Nace to Place, which way ſoever a Ship Sail forth or returns, 


To 


A. 


AP 


_ ka. A 


Cn VI. | 


To find the Meridional Miles or Minutes anſwering to any Dif- 
ference of Latituae, 


Firſt, By the Table of Meridional Parts, Page 68h of the Yolum of 
Tables, Look the Degrees of cither Latitude over head, and the minutes 
in the left hand Colum downward, and in the Angle of meeting are the 
parts for that Latitude. 

So alſo look out the parts for the-other, then if both Latitudes be of 
the ſame name, that is both North or both South, ſubtra@ theſe one from 
the other, and that remainder contains the Meridional Miles ſought. 


Example 1. 


Let it be required to find the Meridional Minutes or Miles, between 
Latitude 43* 15'N, and 50* zo' North. 


Latitude 50* 20' '2 $9572 : 
Latitude 43 15 28835 Merid. Parts, 
'The Meridional parts or Miles in ? 5-<= : 

the Difference of Latitude. : 622.0 (Difference. 


Example 2. 
Let one Latitude be 20* 17'S, _ Merid. Parts 


The other Latitude be 18 53 N, 11541 
The Merid. Miles between theſe . 2297.3. (Sum. 


two Latitudes, 
To find the Parts by the Table of Artificial Tangents. 


The Logar. Tangents above 45*, accounting every 30' to be one De- 
gree, and every minute to be two minutes of the Meridian-line, are in 
the ſame Ratio with the Meridional parts made by the continual addition 
of Nat. Secants. ; 


Therefore, Take half of each of the given Latitudes, and to each half 
add 45*, looking the Tangents of theſe Arches in the Table of Logar. 
Tangents , the difference of theſe Tangents divide by 1263, and the 
Quotient ſhall be the Meridional minutes or miles, or if you divide by 
3789.7, the Quotient will be the inlarged Difference of Latitude in 


Leagues. 


i... 
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E xample 1. 


its+ is 25? 10' which added to 45* makes 70* 10' 


In the firſt of the former Example, Lat. 50® 20 
442 8786 
the Tangent whereof is, 


The + of Lat. 43* 15 is 21* 37' £ which added to p 
45? makes 66* 37' ; the Tangent whereof is, 3042940 
1263) 785846 (622 the 
280 AMerid,. 
278 Miles as 
260 *ffore, 
Example 2. 
The+ of Latitude 20* 17' South, is 10? 8' ® which 
added to 45? makes 55* 8' ; the Logar. Tan-p 1570607 
gent whereof is, 
The © of the Latitude 18* 53' is 9® 26* + which 
added to 45* makes 54 26* ; the Logar. Tan-p 1457970 
gent whereof is, 7 
1263) 3028577 (2397 
502160 The Miles 
123 —=_ 
rheje too 
100 Lokudes 
I 166 
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I. The Latitudes and Difference of Longitude of two Places given, 


to find the Courſe and Diſtance, 


Admit the Courſe and diſtance between Tener:fa in Latitude 28*® 20'N, 
and 5t. Michael {one of the «Azores Iſles) in Latitude 38* oo' N, whoſe 


Difference of Longitude is 8* 48' be required, 


Geome«- 


Oy; = 


_ Cnap.Vl. 
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Geometrically, 
Ceom. go 4 Having drawn the Meridian XZ C, and laid 
60 694.4 Miles, the Difference of Latitude enlarged 


— 528 Aess from XK to C, and on X raiſed a Perpendicular, 
prick 523 Miles, the Difference of Longitude 
on XA E, from A to FE, and draw CE, then prick 


Latitud: 38* og 


Latitude 23 20 580 Miles the true Difference of Latitude from 
9 40 Cto A, alſo on A raiſe a Perpendicular, as A B, 
60 pricking thereon 528 Miles from A to B, and draw 

589 Miles. CB. 

F 28 _ 

> 
\ , 
Þ A 

A 

wh 

| 

C 


Then is C the Iſle Tenersf, B St. Michael according to the Plain Chart, 
E St. Michael according to the true Chart, BC the diſtance between them 
on the Plain Chart, CE the inlarged diſtance, and CD the true diſtance, 
BC the Rumb.line between them according to the Plain Chart, CE the 
true Rumb-line, BCA is the Courſe according to the Plain Chart, and 
ECXZ the true Courle according to the Adercators Chart, E X is the 
true Difference of Longitude, A D the true Meridian diſtance or Depatr- | 
rure, | 
For 
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For the Conrſe, 


Say : 
As <& Difference of Latitude enlarged C X 694.5 m. 2,34 16097 _ 
Is to the Radius, 10,0000000 
$0 is the Difference of Longitude E X 528 m. 2,7226 337 
12 7226 
To the Tangent of the true Courſe E CEA 37* 15 os 


Which ſheweth the Courſe from Tenersff to St. Michael, to be 3 + points 
from the North Weſtward, that is N W by N 2 W or neerer NW by 


N 3* 30! Weſterly. 
For the Diſtance, 
As the Coſine of the Courſe Coſs LECK 35* 15 9,9009142 
Is to the Difference of Latitude C A 580 miles 2,76 342 89 
So ts the Radins, 10,0000000 
12,7634280 
To the true Diſtance on the Rumb CD 728.7 2,8625138 


But by meaſuring BC, I find the Diſtance according to the Plain 
Chart 7584, ſo that the Plain Chart ſheweth the Diſtance more than it is 
by 56 Miles, and the Courle more Weſterly than the truth by almoſt 
: a point, and the Departure a great deal too much. 


For the Conrſe, 


Set one foot of the Compaſſes in 694.4 on the Line of Numbers, and 
extend the other to 528; then keeping the lame extent, ſet one foot on 
the Trent of 45* turning the other backward, and it will fall on 39* 15' 


the Courte. | 
For the Diſtance, 


Set one foot in 52" 45' of the Line of Sines, and extend the other to 
the fine of 90?, then keeping the ſame extent, ſet one 
go? foot in 580 of the Line of Numbers, and turn the 
379ooI5 Ccxherforward, and it will fall on 928.7 the Diſtance 
— on the -Runib. There is a neerer paſſage between 
$2 45 theſe two Places, which is by. the Arch of a Great 

Circle; of which in its Place, 

This Propoſition is firſt of uſe in a Voyage, 

E e2 2. The 
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2. The Latitudes of two Places, and their Diſtazce given, to find 
the Courſe and Difference of Longituae, 


A Ship from the Latitude 42* 30' North, Sails North-weſtward 60 
Miles, ?till ſhe be in the Latitude 43* 15. I demand the Courſe and 
Difference of Longitude. 

E 


Geometrically. 


Firſt, With the Difference of Latitude and Diſtance given, delineate 
an* is? according to-the third Propoſition of Plain Sailing. Then 
4% 30 produce the Meridian and Rumb-line, and lay 61.4 the 

Difference of Latitude inlarged from C to AX, Laſtly, 


Tm— _— 


Oo. 45 through draw & E Parallel to BA, 


_Y 
* 
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For the Courſe, 


As the Diſtance Sailed CB 60m. 1,7781513 
I: to the Radins, 1 0, COOOOOO 
So is the Difference of Latitude C A 45 m. 1,6532125 
11,6532125 


To the (ine Complement of the Courſe © 41* 25 2 


that is N W by N 5* 40' Weſterly. 9,3750612 


For the Difference of Longitude, 


Firſt, Find the Mcridional Miles in the Difference of Latitude, which 
are here 61.4. 


Then ſay, 
As. the Radins, 10,0000000@ 
Is to the Difference of Latitude inlarged C F 61.4. Miles, 1,7831684 
So ts the Tangent of the Conſe t "C41 25 949455354 
To the Difference of Longitude in Miles EE 541.7. 1,73 37038 


For the Courſe, 


The extent of the Compaſſes from the Diſtance Sailed 60 m. to the 
Difference of Latitude 45 m. will reach (the ſame way) from the Radis 
to the ſine of 41* 25, the Complement of the Courſe, which ſubtracted 
from 90?, leaves the Courle required. 


Foy the Difference of Longitude, 


The extent from the Radiws t. 45*, tothe Tangent of the Courſe 41 25', 
will reach from the Difference of Latitude inlarged 61.4 m, to the Dif- 
ference of Longitude 54.17 m. 


3. Bath 


» —4-cow- 
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3. Both Latitudes and the Courſe being given, to find the Diſtance 
and Difference of Longitude, 

A Ship from the Latitude 50* co! North, Sails South Eaſt by South, 
*till ſhe be in the Latitude 48* 54' North, I demand the Diſtance Run 
and thE m— of Longitude. 


5o* CO! 
435 54 


I ©6 
60 


— OOO ————— 


66 


Geometrically. 


Having drawn a Meridian line C Z, deſcribed an Arch, 
laid thereon the Courſe, drawn the Rumb-line CE, and 
raiſed the Perpendicular B A, accorcirg to the ſecond Caſe 
of Plain Sailing, inlarge the Latitude, and lay the Dif- 
ference of Latitude inlarged 101.5 m. from C to X, and 
on X raiſe the Perpendicular X E. 

For 
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For the Diſtance. 


A the Coſine of the Courſe 33* 45 9,91, 8464 Arith. 
Is to the Difference of Latitude C A 66 m. ' 1,81954 39 
So 4s the Radius 10,0000c00 
11,3195439 
To the Diſtance C B 79.3 1,8996975 


For the Difference of Longitude. 


As the Radins, 10,0000000 

Is to the Difference of Latitude inlarged C EX 101.5 miles, 2,0064660 
So us the Tangent of the Courſe t. IC 33* 45 9,3248926 
xX1,8313586 


To the Difference of Longitude FE 67.8 1,8313586 


Ly 
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4. One Latitnge,the Courſe and Difference of Longitude, being given, 
to find the other Latitude and the Diſtance. 


Admit I Sail from Latitude 32* oo' North, North Eaſt by North 3* 
Eaſterly until I have altered my Longitude 1* 3*: How much have l raiſed 
the Pole, and what is my Diſtance Sailed ? 


Geometrically, 

Geom. Having drawn the Meridian C X, deſcribed an Arch, pricked thereon 
i 3' the Courle, and drawn the Rumb-line CE, at the extent 63 
te, of the equal Parts or Miles, draw a parallel to the Meridian 

— CZ as FE, and from the point E let fall a perpendicular 
63 toCKas EX; then add to the meaſure of C X 84.3 m. 


the Difference of Latitude inlarged the Meridional Miles 
33* 11* for 32* co'of Latitude, and the ſum looked in the Table 
32 © of Meridional Parts gives 33* 11' the Latitude ſhe's arrived 


I 11 in. 
60 Laſtly, Subtra&t theſe Latitudes one from the other, and 
71 the difference turned into Miles prick from C to A, through 


A drawing AB parallelto ZE. 


For the Difference of Latitnae, 


Arith, As the Tangent of the Courſe the Angle C 36* 45' 9,373 1663 
Is to the Difference of Longitude E MF 63 miles, 1,7993405 

So 1s the Radins 10,0000000 
11,7993405 

To the Difference of Latitude inlarged C IE 84.3 1,9261737 

The Meridional Miles anſwering to 32* OC! of Latitude are 2028.4 

To which add $4.3 

The Sum is 2112.7 


Which looked in the Table of Meridional parts gives the Latitude 33* 11'. 


between page 216 and 217 . 


# 
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For the Diſtance, 


As the Coſine of the Courſe 36* 45  $,9037701 
Is to the true Difference of Latitude A C 71 Miles 1,8512583 
So 1s the Radius 10,00c00000 
11,8512583 

To the Diſtance CB 88.7 Miles 1,9474332 


5+ The Courſe and Diſtance and one Latitude being given, to find 
the other Latitude and the Difference of Longitude, 


If a Ship from Latitude 53* 30' North, Sail South Weſt bysSouth 69 
Miles ; what Latitude will the then be in, and what will be the Difference 


of Longitude ? 


» 
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Jy the G unter, 


Firſt Protra& the Courſe and Diſtance according to Caſe firſt of Plain 


' Sailing. 


Then meaſure the Difference of Latitude C A, and that meaſure ſub. 

tract (becauſe ſhe depreſles the Pole) from Latitude 53* 37, 

* $32 30' and theremainder 52* 4©' is the Latitute (he's arrived in, 

o ' 50 Thirdly, by the Table of Meridional Parts find the-in- 

larged Difference of Latitude as formerly direfted, and 

52 49 prick that, viz. $3.2 fromCto X. 

Laſtly, On Z raiſe a perpendicular toCZEas ZE, and 

produce the Rumb-line B C till it meets which AE. | 


— 


For the Difference of Latitude. 


As the Radings, | 10,6000200 
1s to .the diſtance Sailed B C 65 miles. p 1,7731512 
Ss us the Coſine of the Courſe 33% 45 9,9198464 
| : Y1,6979976 

To the Difference of Latitude C A 50 miles or minutes. 1,6979976 


Which ſubtra&ed from 5 3* 30' leaves 52* 40' the Latitude required, 
the difference of which two Latitudes inlarged is 83.2. 


For the Difference of Longitude, 


As the Radins, I 0,00000CO 
Is to the Difference of Latitude inlarged C FE 83.2 miles. 1,9201233 
So is the Tangent of the Courſe 33* 45 9,324$926 
| ; ; #1,7450159 

To the Difference of Longitude XK E 55.6 miles, 1,7450159 


For the Difference of Latitude, 


Set one foot in theſine of go*, and extend the other to the ſine of 56® 15", 
Then keeping the ſame extent ſet one foot in 60 on the Line of Numbers, 
and the other turned backward will fall on go Miles the Difference of 
Latitude, which becauſe ſhe depreſſes the Pole, ſubtrat from 53* 30', and 
the remainder 5 -* 4©' is the Latitude the Ship is in. The Difference of 
which two Latitudes inlarged is $3.2, 
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For the Difference of Longitude, 


Set one foot of the Compaſſes in the Tangent of 45* 00', and extend 
the other to the Tangent of 33* 45': then keeping the ſame extent ſet 
one foot in $3.2 on the Line of Numbers, and turn the other foot back- 
ward and it will fall on 55.6 m. the Difference of Longitude, 


There be ſeveral other Propoſitions of Mercator: Sailing, as 

6. By the one Latitude, Diſtance Sailed, and Departure, to find the 
Courſe, Latitude the Ship is in, and the Difference of Longitude. 
_ 7. By the Departure, and both Latitudes given, to find the Diſtance 
Sailed, Difference of Longitude and Courſe. 

8. The Courſe, one Latitude, and the Departure given, to find the 
Diſtance, Difference of Latitude, and Difference of Longitude. | 

But theſe being of no great uſe I ſhall omit, and inſert two or three 
Propoſitions of Sailing under a Parallel of Latitude. 
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Geon, 


Arith. 


By the G unter. 


tude te 4* oo' ; what will be the Diſtance Sailed ? 


—I 


1. The Difference of Longituaz between two Places both in one 
Parallel or Latitude being given, to find the Diſtance between 
them, 


If a Ship Sail in the Latitude of 51? 30'”till her Difference of Longi- 


Geometrically, 


Firſt, Draw a trait line AC, and ſetting one foot of the Compaſſes 
in A with 60* of the Cherds deſcribe the Arch NP M, and prick thereon 
51* 30 the Latitude from P both ways to N and M: then laying a Ruler 
from M to N mark the line AP inR, afterwards prick AR bes. R to L, 
that is, double A R and alſo A P, and deſcribe the Arches LB, CD. 

Laſtly, Taking $0 Leagues from the Line of equal Parts, prick it from 

C to D, and draw CD, and DA and BL. Then is A the 

4% oc Pole, AC and AD two Meridians, DC an axch of the 


20 Equino&tial, B L an arch of the Parallel of 51* 20' Lati- 
—— tude, AR is the Coſine of the Latitude, AL is equal to 
80 AR doubled, and AC is equal to AP doubled. AR 


and A P are doubled not of neceſſity, for the 80 Leagues 
Difference of Longitude might have been laid on the arch PN, and the 
diſtance meaſured by an arch deſcribed on AR; but for conveniency that 
our line of equal parts might ſerve without doubling, halving or taking 
a new line, | 


Arithmetically. 
As AC the Radius or ſine of 90?® 10,0000000 
Is to AL the Coſine of the Latitude 51* 3&/ "© 1496 
So is the Difference of LongMude ID C 4* or 80 Leagues nab 
; LS | 6 J72 396 
To the Diſtance in that Parallel B L 49.8 Leagues. 1,6972396 


By this Canon was the Table made* beginning Paye 109, of the Vol. 
of Tables, 


Set one foot on the ſine of 90o?, and extend the other 


90* oo! to the fine of 38* 30': then keeping the ſame extent 
51 39 {et one foot in 82 on the Line of Numbers, and turn 

— the other backward and it will fall on 59.8 the Di- 
33 3Q ſtance. 
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2, A Diſtance in any Parallel of Latitude being given, to find the 
Difference of Longitude, 


If a Ship Sail 49.8 Leagues Eaſt or Weſt in the Latitude 51* 3©': what 
will be the Difference of Longitude ? 


Geometrically, 


Having drawn the Meridian A C, and with 60* of the Chords deſcribed Gm. 
the arch NM, and pricked the Latitude from P both ways to N and M, 
made the mark R, doubled AR, and AP, and deſcribed the arches CD, 
and LB as in the laſt Propoſition: take 49.3 Leagues from the line of 
equal parts, and prick it from LtoBandGraw BLand DC. 


between pare 220and 2-24 , £® 00 
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Arithmetically, 
* Arith, As AL the Coſine of 51* 30' the Latitude 947941496 
oo Is to AC the Radins or ſine of 90? 10,0000000 
Wes. So #5 the Diſtance Sailed BL 49.8 Leagues 1,6972396 


6[0) 240 11,6972396 
4-00 To the Difference of Longitude DC 80 Leagnes, 1,9030900 


Which turned into degrees is 4* 00'. 


By this Canon was made the Tables beginniug Page 94, and Page 108 of 
the Volumn of Tables. 


By the Gunter. _ Set one foot in the ſine of 38* 30', and, extend the other to the Radixs 
or ſine of go®, then keeping that extent ſet one foot in 49.3 of the Line of 
Numbers, turning the other forward, and it will fall on 8o the Difference 
of Longitude. 
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3. The Diſtance Sailed under any Parallel of I atitude , and the 
Difference of Lougitude being given, to find the Parallel or 
Latitude, 


| If aShip Sail Eaſt or Weſt 49.3 Leagues, and thereby differ her Longi- * 
tude 4* 00': what Parallel or Latitude has ſhe Sailed under ? 


G eometrically, 


Having drawn the —_— AC, and with 60? of the Chords deſcribed 
the Mch N M, and with A C (the double of AP) 
4* wo! defcribecthearch DC, and laid 8o Leagues the Dif- 


20 ference of Longitude from C to D and drawn DC, 
— A D, prick 49.8 Leagues the Diſtance, on CD trom 
80 CtoF, and through F draw a Parallel to DA as F Z, 


then with ZC, as Radima,ſetting one foot of the Com- 
paſſes in A, with the other deſcribe the arch BL. Laſtly, biſe&t AL with 
a line at right Angles thereto as N M, then is the arch PN or PM cut off 
by this line equal to the Latitude, , 


Arithmetically, 


As the part of the «Equinodial CD, 80 Leagues, the 
Difference of Longitude. 


Is to the Semidiameter of the «/£quinoftial C A, the Radins 
or ſine of g0®. 10,0000C00 
So is the part of the Parallel LB 49.8 Leagues the 
Diſtance Sailed. & 1,6972396 
: 11,6972396 
To A B the Semidiameter of the Parallel, which is equal 6 
to the Coſine of the Latitude S: 3S* 30. 9,794149 


By the Gunter. 


The Extent of the Compaſſes, from the Difference of Longitude 8 
Leagues to the Diſtance 5o Leagues, will reach from the fine of go® to 
S: 38* 30' the Complement of the Latitude. 


There be ſeveral other of. this kind, as 

Admit two Ships under the EquinoQtial 100 Leagues diſtant aſunder, 
and they Sail both direaly North 550 Leagues. How: far will they then 
de aſunder ? 


Two 
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Two Ships in Latitude 50* 4o' North diſtant 5o Leagues one from the 
other, they Sail both diretly North 500 Leagues: how far ſhall they 
| then be Diſtant aſunder, cc ? 


SECTION YV. 


To make 0 MERCATORS Chart. 


HE Chart may be made cither General for the whole World, 
or Particular, for ſome certain part thereof. 

He that underſtands the making of the one cannot be 
ignorant how to proceed for the other, therefore 1 ſhall 
only ſhew 

To deſcribe a Particular Chart, for ſome certain Number of Degrees 
of Longitude, and Latitude, more or Iels accorting as a Voyage ſhall 
require. 

Let it be required to gra. :ire 4 C2t for a Voyage, between the Pa- 
rallels of 44* and 54? of Neth Latcunde, and to contain 6* of Lon- 

itude. 
s Firſt, Draw the North and $o1th Line A B, and croſs it at right Angles 
in the point A, with another r:ght line A D, repreſenting the Parallel 
of 44*. 

Then taking 1 or 10 from any line of equal parts or Diagonal Scale, 
prick it oh A D fix times from A to D for the 6* of Longitude, mark- 
ing them 1, 2, 3, Fc. As in the Draft , ſubdividing each of theſe 
Degrees into ten equal parts which will be 6' each, and afterwards through 
A, craw AB Parallel to DC. 

Secondly, Look in the Table of Meridional parts, for the parts anſwer- 
ing to both .Latitudes, | 


| of OP 
Againſt are 
44 29459 
528.6 the Difference. 


The Difference of theſe Numbers anſwering to both Latitudes, viz. 
528.6 Miles, take from the Diagonal Scale and prick on the Meridians from 
A toB, and fromDtoC, anddraw BC, the Parallel of 50” of Latitude, 
{o are both the extream Meridians and Parallels drawn. 


Thirdly, 
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Thirdly, Throogh 1, 2, 3, 4, &c. of the Line A D draw Parallels to 
AB, which will be the Meridians of the Chart, Now if you have a 
Meridian Line an{werable to the equal parts uſed, as there is one on the 
Gunters Scale, it is but transferring the Diviſions thereof to the Meridian 
AB, either by laying the edge of the Scale that has the Meridian Line 
graduated on to the Meridian A B, or taking them with.the Compaſles,c>c. 
and through theſe points 45 , 46*, 47*, &c. of the Meridian A B drawing 
Parallels to A D, and the Chart is compleatly graduated, 

Elfe taking out of the Table of Meridional parts the Numbers for Lati. 
tude 44*, and any other Degree you have a mind to prick down, ſubtract 
them one from the other, and the Difference taken from the Diagonal Scale 
lay from A upwards. 


47® 32028 
Thus the parts for are 
44 29459 


256.9 


The Difference 256.9 prick from A to 47*, ſo procceding for the reſt, 
even the ſubdiviſions allo. 

If the two extream Latitudes be one South, and the other North, that 
is not both in one Hemiſphere, then add the Meridional parts of both 
Latitudes together, and the Sum pricked on the North and South line 
gives the length of the Chart. You may deſcribe a Compaſs in ſome 
convenient place, and draw the Rumb-lines as in the firſt draft. 

Laſtly, On the out ſide of DC, make another line of equal parts X Z, 
whereof each degree may be twice as large as a degree of Longitude, 
and divide and graduate it as you ſee in the draft, I call this line the 
Aſſiſtant. 

Sometimes the line A D muſt be uſed as a line of Leagues, and then 
will this Aſiſtant-line be of uſe and not elle. 


To lay down a Place, or make a prick on the Chart. 


To lay down a Place by the Courſe aud Diſtance. 


Admit -you have Sailed from A, a place in Latitude 44* North, 48 
Leagues North North Weſt, and it be required to prick the place the 
Ship is in. 

Take 48 Leagues out of the line of Longitude A D, and enter it on 
the ſecond Rumb or North North Weſt line from A to 4, the nearcſt 
diſtance from 4 to AD prick in the eAjſitant-line from X to b, and it 
ſhews that the Ship is arrived at the end of 48 Leagues Sail in Latitude 
46* 14' to which Latitude looked on the Meridian A B, fet the Let- 


ter 1, | 
G 8 Secondly, 


226 


0f Navigation. ' Cnar.Vl. 


Secondly, Through the point i, draw the Paralletof Latitude 1 E, 
and where that cuts the Rymb-line as at C is the place the Ship is in, 


To lay down & Place by its Latitude and Longitude, 


Draw a Meridian-line at the given- Longitude of the Place, and'a 
Parallel of Latitude at the Latitude given, and the point where this 
Meridian and Parallel cut one the other is the Prick repreſenting the 
Place, 


By the Cuurſe and Latitude to lay down a Place, or make a Prick, 


Admit from C a place in Latitude 46* 14', I Sail North Weſt by North 
"till I am in Latitude 48* 6', and would prick the Place of the Ship. 

At 482 6' of the Meridian-line, I draw the Parallel of Latitude e e, 
and through C, I draw a Parallel to the North Weſt by North Rumb-line 
as c #, and where that cuts the Parallel e g, as at # is the Ships Place. 

What has been done thus by drawing lines, may be performed by the 
interſefion of two ſmall arches or lines, and a Ruler, withoyt drawing 
long lines through the Char: : for a Ruler will ſupply. lines without 
drawing. them. 


To find the Latitude, Longitude, Courſe and Diſtance between any 
two Places already laid down in the Chart. 


To find the Latitude. 


Take with the Compaſles the neareſt diſtance, between:the given Place 
ce, and ſome Parallel of Latitude as AD: then ſetting one foot of the 
Compaſſes on the end of- that Parallel as at A, apply that extent to the 
graduated Meridian, the right way, (viz. that way that the Place: lyeth 
from the Parallel) and the other foot will ſhew at I, the Latitude of the 
Place. 

To meaſure the Longitude or rather Differexce of Longitude. 


Take with the Compaſſes the neareſt diſtance, between the given Place 
c, and ſome Meridian as A B: then ſetting one foot-on the end of that 
Meridian A, apply that extent to the ore Iver Parallel, and the other 
foot will ſhew the Difference of Longitude, that the place c: is from that 
Meridian A B, | 


To find the Courſe between any two Places in the Chart, 


Eay a Ruler over the two Places as c 55; fee what Rumb-line runs Pa- 
ratlel thereto as A 1, and” that ſhews the Courſe. But if the Riummb-lines 
be not drawn, take 60” from the Chords, and ſetting: one foot in & where 
the Ruler cuts ſome Meridian, deſcribe the obſcure arch p q; which 


meaſured 
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meaſured on the line of Rumbs on the 'Scale, ſhews the Courſe 3 Points 
from the Meridian, viz. North Weſt by North. 


To meaſure the Diſtance between two Places, 


If the two Places differ only in Latitude, the Difference of Latitude is 
the diſtance between them. 

If the two Places are both in the ſame Latitude, take the diſtance be- 
tween them, and apply the Compaſſes to the graduated Meridian, one foot 
ſtanding as much above the Latitude as the other below, the degrees inter- 
cepted is the diſtance, or rather thus : 

Take a degree of the Meridian-line at that Latitude, and turn it between 
the two Places by a ſtrait-line, and fo often as you ſhall find that length 
—_ the two Places, ſo many ſcore Leagues is the diſtance between 
tnem, 

If two Places differ both in Latitude and Longitude, take their Dif- 
ference of Latitude in degrees from the line AD, and laying a Ruler upon 
the two Places, apply one point of the Compaſſes fo to the edge of the 
Ruler, that the other turned about may juſt touch ſome Eaſt and Weſt. 
line crofſed by the Ruler, then take the diſtance by the edge of the Ruler, 
from the Place where the Compaſſes reſted, to the Place where the Ruler 
croſſes the ſaid Eaſt and Weſt-line, that extent meaſured on the line AD, 
ſhews the degrees or ſcores of Leagues between the two Places. 


To keep a Mercator-account of the Ships Place daily by the obſerved 
Latitude, and the Courſe, 


Admit a Ship Sail from A, a Place in Latitude North 44* co', North 
* Weſt till ſhe's arrived in the Latitude 44* 30”, and from thence North 

eft by North 'till in the Latitude 45* 18', and afterwards North Weſt 
by Weſt till ſhe fall in Latitude 46*: what is the Difference of Longitude, 
and alſo the Courſe and diſtance made good from the firſt Place of Depar- 
ture ? 

Firſt, Draw the Parallel of 44* 3o' Latitude, and where it cuts the 
North by Weſt, or firſt Kumb-line from the Meridian as at c is her place 
on that Rumb, Then draw the Parallel of 45* 18' of Latitude d e, and 
continue the North Weſt by North or third Rumb-line *rill it cuts it in f - 
then through c draw a Parallel to the Rumb-line Af as c g, the point 
where it cuts the Parallel of Latitude, is the place of the Ship at the en 
of her North Weſt by North Courſe. 

Thirdly, Draw the Parallel of 46' of Latitude, and continue the North 
Weſt by Weſt Rumb-line 'till it cut it in þ, and through g draw a Parallel 
toAhbasgs, fois 5 her place at laſt. Now taking zk, and applying it to 
AD you'l find ſhe's 2* 20' Longitude Welt from A, and by laying a 
Ruler oyer A and 5, you will find by comparing it with the Rumb-liner, 
Gg 2 ſhe 
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ſhe has/ made a North Weſt by North Courſe half a point and better 
Weſterly. 


- Ariuhmetically, 


Aith. It may be performed by the third Caſe, or Propoſition of Mercators 
Sailing. 

Tha way of keeping an account of a Voyage, is not contemptible, in 
parts where there's a certainty of a clear Heayen to obſerve in, ſo that 
care be taken ftill to reRify the Compals, keep her ſteer ſteady, Lec-way 
allowed for, and the Currents trycd once a day, all which trouble is 

; pretty well recompenced in the omitting the co=tinual keeping an account 
Y of the Diſtance. 

: But it's objeRed that becauſe there is no way of examining, or dif. 
covering whether any error be in the account or not, unlefs tome ſmall 
glimpſe from the Variation, and if diſcovered yet here's no way of cor- 
reing it, until ſome way be found for obſerving the Longitude 
(after which this will be the beſt and only way) it's not a ſafe method to 
rely on. 

To which I anſwer, that if an account of the Ships way be kept, alſo 
the corre&tion may be made by that, but then it will be better to keep the 
whole account by her courſe and diſtance, and corre& by the obſeryed 
Latitude like as in Plain Sailing, and as follows. 


To keep & true account of the Ships place daily, by her Courſe 
and Diſtance, 


Suppoſe a Ship Sail from A in North Latitude 44* oo', North North 
. Weſt 60 Leagues or 180 Miles, then Weſt North Weſt 30 Leagues or 
| go Milcs, afterwards North by Weſt half a point Weſterly 2o Leagues 
or 60 Miles : what's the Latitude ſke's in, the Difference of Longitude, 
Courſe and Diſtance ſhe has made good ? 


Geometrically. 


Geom. Taking 60 Leagues from the line A D prick them on the North North 
Weft line from A to m, and taking the neareſt diſtance to AD, and ap- 
plying it to the line XZ you will fee ſhe's in Latitude 46* 48' : then 
drawing the Parallel of Latitude 46* 48”, and producing the North North 
Weſt line, they will meet in » the firſt point. 

Secondly, Through m draw a Parallel to the Weſt North Weft line, 
as m7, and lay thereon 30 Leagues from m to o, and taking the neareſt 
diſtance from s to the Parallel of 46* 48' Latitude mg, ſet it on the Aſifant- 
line from p to » which fhews you are now in Latitude 47* 22”, and drawing 
the Parallel of 42% 22' Latitude where it ctts wo, as at », is her place on 
the Chart, at the end of the ſccond Courſe. 


Thirdly, 


br tween page 248 and 249. 
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\ Thirdly, Through » draw a parallel to the North by Weſt £ eſterly 
Rumb-line, and prick thereon 20 Leagues from » to 5, and tiking the 
neareſt diſtance from s to #w the Parallel of 42* 22' Latitude, apply 
it to the «Ajſiſtart-line from r to #, which ſhews the Latitude now to 
be 43 20'. 

Laſtly, Draw the Parallel of 48* 20', and where it cuts »s as at & is 
the Ships place at the enJ of this third Courle, Thus muſt they be 
proceeded with if more, Now find the Longitude of the point 2 
by the former direions, and alſo the Courle and Diſtance made good 
from A. 


| —_— 


By the Tables Page 59, and 108, of the Volumn of 
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Having drawn feveral Columns, and entred therein the Courſes and 
Diſtances, Departures and Alterations as direfted before in a Plain Chart 
Traverſe, and as you lee in this ſpecimen, by adding or ſubtrating the 
| Notthings or Southings according as the Latitude increaſeth or diminiſh- 
| eth, find the ſeveral Latitudes putting them in another Column. 


Then 


of Navigation. "Crar,.VI. 


Then Enter the Table (beginning Page 108 of the Yoll. of Tables) 
with the reſpeCive Latitude in the Leſt Column, and the Departure on 
the head, and the Degrees, Minutes, and Seconds thence taken put in the 
Column under Difference of Longitude. 

Laſtly, Colle& all the Eaſt differences into one ſum, and the Weſt 
diffcrences into another, then ſubſtra& theſe ſums the one from the other, 
and the Remainder is the Difference of Longitude in Degrees, Minutes 
and Seconds. 

Note that when you cannot find the whole Departure at once, you muſt 

take it out at twice or thrice, as you was direfted to do with the diſtances 
in the Plain Chart Traverſe. 

Thus, looking 46* Latitude in the Left Column of the Table, and 
60 (the Articular part of the Departure 63 miles 87 parts) on the 
head, in the Angle of meeting Ifind 1* 26' 22", and under ( 8 m. 87 par. 
or inſtead thereof) 9g m. is 0? 12' 57”, the ſum of theſe two makes 
1* 39' 19” the Difference of Longitude made in the firſt Courſe. Then 
looking 47* of Latitude in the left Column, and 80 on the head of the 
Table, I take out 1* 57' 18”, and under three miles and againſt 47* Lati- 
tude I find © 4' 24”, their ſum 2%1' 42” is the Difference of Longitnde 
in the ſecond Courſe, 

Afterwards looking 48* Latitude in the left Column and 10m. on the 
head of the Table I find 0® 14' 57”, and under 5 (which 1 take inſtead of 
4 m. 57 par.) againſt 48* Latitude I find 0? 7' 28”, the ſum 0? 22' 25” 
is the Difference of Longitude in the third Courſe. And thus muſt I have 
proceeded if there had been more Courſes. 

Now ſeeing my Differences are all of one name, viz. all Weſt, I add 
them all together, and the ſum 4* 03' 26” is the whole Difference of Lon- 
gitude made in this Traverſe. 


A ſecond Example. 


Admit a Ship Sail from Latitude 53* North, firſt South South Weſt 12 
Miles, then South Weſt by South 17 Miles, South Weſt 23 Miles, Weſt 
South Weſt 18 Miles, and Weſt 15 Miles: afterwards South by Eaſt 8 
Miles, South Eaſt by South 24 Miles, Eaſt by South 3o Miles, and Eaſt 
19 _ The Difference of Longitude, Courſe and Diſtance is re- 
quired. Fu 
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Having made ſeveral Columns and Tabulized the Courſes and Diſtances 
as befote, and by making Entries therewith in the firſt Traverſe Table, 
beginning Page 59 of the Tables, found the Alterations of Latitude 
and Departures, and by adding or ſubtrating found the Latitules all as in 
the laſt Example, then enter the Table Page 108 with the Departure 
and Latitude, and take out the Differences of Longitude as in the firſt 
Example. 

But ſome think it enough once a week to transfer their account to the 
True Chart, keeping it daily by the Plain Chart, ſuch may take their whole 
weekly Eaſting or Weſting, and their middle Latitude, and by entring 
the Table Page 108 readily take out their Longitude. 


Of Currents and how to allow fir them in your account, 


If a Current fet direAly againſt a Ship in her Courſe, it leſſens her 
Diſtance Sailed by fo much as is the drift or race of the Current in the 
ſame time 

If a Current run dirct with the Courſe a Ship Sails, it will augment 
her Diſtance, by ſo much as is the drift of the Current in the ſame 
time, 

If a Current thwart the Ships Courſe, it not only augments or dimi- 
niſheth her diſtance but makes her err in her Courſe, to that without 
knowing where they are (which I ſhall at the end of this part ſhew how to 
find) and when found take care to prevent the errors that would proceed 
from them, by allowing for them in the Reckoning, you may in Sailing 
to ſome ſmall lone Iſland, be at ſuch a loſs, that you may not know which 
way to Steer, as it has happened to ſeveral. To avoid this it is uſual now 
not to make direaly for ſuch 1Nands : but to get into the Latitude thereof 
while they are certain whether they be to the Eaſt or Weſt of it ; and 
then keep in that Latitude Sailing direaly Eaſt or Weſt according as the 
Place licth, ailigently looking out for it till they get fight thereof. 


But in long Voyages, where there can be no ſuch groping for Land 
every few days without quite ſpoiling their Voyage, yet muſt croſs 
many Currents and keep a continued account for many weeks together, 
there muſt be kill to allow for the Current upon any Rumb whatever, 
ſo that by Obſerv:tion of your Latitude, you might have by computation 
your true Longitude. 
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Admit a Ship fail from Latitude 40? oc/ North, 26 hours: firſt North 


Eaſt'4$ miles, then-North by Eaſt 57 Miles, in a Current that ſets direQly 
towards the North, one mile an hour; what Latitude is ſhe arrived in, and 


what Diſtance and Difference of Longitude has ſhe made ? 


Foie | TE [0 ope firm te Done 
F— ww 
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Without regard to the Current, the Ship ſhould be at the end of her 


firſt Courſe in Latitude 40* 33', to which add 20 miles for the drift of the 
Current, and the ſum is 40* 53', the true Latitude, with which and the 
departure 33m, 04 p. enter the Table page 1c8, and you will find the 
difference of Longitu/''e thereto 0® 43' 43”. 
Again at the end of the ſecond Courſe ſhe ſhould be, without regard 
to the Current, in Latitudc 41* 49, but adding thereto the drift of the 
Current in 16 hours, viz. 1s', theſim 42* o5' is the true Latitude ſhe's 
in, wi:n'which and the Cep:rture 11 #1. 12 p. enter the ſaid Table again 
and you will find the difference of Longitude anſwering thereto 09. 1 4.41”, 
which added to 0* 43' 43”, makes 0* 5% 24” the true difference of Lon- 
gitude made im this 36 hovrs ſail, the Current allowed; but without aL 
lowing for the Current ſhe had been but in 41® 29' of Latitude, and had 
mace but o* 58'o0” difference of Longitude: and if the Current had 
been allowed yet the account kept by the Plain Chart, ſhe would have 
been nevertheleſs in Latitude 42* o5', but her difference of Lenvitude 


would have been but 44/. 


If the Current had ſect diredtly South you mult 
heve ſubtracted the drift of the Current from the differences of Latitude, 
if it had ſet Eaſt the drift thereof muſt have been aded to the Departure, 
becauſe ſhe makes Eaſt Departure, cc. 
Admit between Fwy the 27th at noon, and noon the 29th, a Ship fail 
from Latitude 45* oo' North, firſt C_ North 27 minutes cr miles, 


lecondly 


Of Navigation. Cnar YE. 
{econdly.7 hours North North Eaſt 35 miles or minutes, ten hours Weſt. 
North. Wett 43 miles, .afterwards 9 hours. Weſt by Narth 50 miles, then 
again-ten hours North Weſt 5 3 miles, and laftly.ſix- hours Weſt 38 miles, 
croſfing a Current that ſets North Eaſt half. a-knot, a ſmall gale, ſmooth-. 


water, and little or no Variation; what is the true Courle and Diſtance,. 
and difference of. Longitude ſhe has. made, and the Latitude ſhe is now in ? 


Ii W Alter.| Lat. the| Diff. of | 
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With theſe two Latitudes 45* oo', 47* 22', and the Difference of 
Longitude 3? 23* 09g”, by the firſt Cate of Afercator's ſailing, find the 
Couxſe and Diſtance. . | 
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- Suppoſe a Ship fail in 48 hours from Latitude 45* 00' North, firſt 6 


hours Nortk by Eaſt 27 miles or minutes, ſecondly + hours North Eaſt by 
North 35 miles, 10 hours North Weſt by Weſt 48 miles, afterwards g 
hours Weſt North Weft 50 miles, then again 10 hours North Weſt 

North 53 miles, and laſtly 6 hours Weſt by North 38 miles, the Compats 
Varying' 1 Point from the North Eaſtward, and croſſing a Current that 
ſets North Eaft by Eaſt half a knot, a ſmall gale and ſmcoth water ; what 
is the true Courſe and Diſtance and Difference of Longitude ſhe has made, 


and the Latitude ſhe is now in ? 
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If ſhe had made any Lee-way, i ought to be allowed on each ſingle 
Courſe, juſt as the Variation is here, 
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Some think it well enough: to keep their'daily account according to the 
Plain Chart, and to transfer it to the True Chart once a week: ſuch may 
take their whole weeks Eafting or Weſting and their middle Latitude, 
and by entring therewith the ſaid Table page 108, readily take out their 
Longitude. . 


SECTION VL. 


Of Obſervation and the uſe of Inſtruments. 


Eleſtial Obſervation is founded on theſe two principles. 

I. That when many Circles are Concentrick, the lines drawn 
from the Center to the circumference divide them all in the 
ſame manner, as in Examples If the Circles DBE, FGR be 
deſcribed from the ſame center #, and the lines HF D, HG A 

drawn, the Arches D A, F G ſhall be like Parts of. the Circumferences, 
and. contain a like number of Degrees. 
f 


— 


2,. That the Terraqueous Globe or Maſs of Earth'and Water we live on, 
compared with the Sphere of the Sun (or rather Earths orbit) is of no 
ſenſible quantity, .but only as a-prick or meer -point in reſpe& thereof, 
and conſequently that any: point on the Earths ſurface may very well be. 
accepted for its Center, as alſo for that of the Heavens; therefore. is-the 
Center of _ Inſtrument ſubſtituted Center of the Heavens. 

This being ſuppoſed, I- ſay, that a Circle divided into 360 equal Parts 
or -Degrees, is the firſt- and moſt natural Inftrument of all others, and 
is commonly called an Aftrolabe ; : but is-not always the moſt conyenicnteſt 
for the Navigators uſe, becauſe of the. inſtability of the Ship, yet it's irv 
calm weather and between the Tropick: where the Sun comes. near. the 
Zenith, 8o- contemptible -Inſtrument , ii. made- and poiſed as they ought 
89 be, and as I have ſeen ſome. The: 
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_ . The Figure of the Aſtrolabe, 


The Deſcription and uſe of the Fore-laff or Croſi-taff. 


The Fore-ſtaff conſiſts of a ſtrait ſquare graduated ſtaff, and four 
Croſſes or Vanes, (as the figure A, the firſt and ſhorteſt is called the 
Ten-croſs or Fane, and belongs to that ſide of theſtaff, where the Diviſions 
begin at about three Degrees proceeding towards the eye-(or flat) end to 
10 Degrees, ſometimes the Thirty Croſs is ſo made, as that the breadth 
thereof ſerves inſtead of this Ten Croſs. 

The next longer is called the Thirty Croſs or Vane, and belongs to that 
ſide of the ſtaff where the Diviſions begin at 10 Degrees, and end at 30 
Degrees, and this is called the thirty ſide : half the length of the Thirty: 
Vane will reach on this Thirty fide from 30 Degrees to 23* 52', and the-: 
whole length from 30 Degrees to 199 47'- 
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The 'next longer is called the ſixty Crols or Vane, and belongs to that 
fide where the diviſions begin at 20 ees and end at 60®, and is called 
the 60 ſide, The length of this Croſs will reach on this ſity ſide from 
60 Degrees to 30 Degrees. 

The longeſt Croſs is called the »inetyCrofs,and belongs to that fide whers 
the diviſions begins at 30 and end at go, and is called the ninety /ide of the 
Staff; ſometimes the ſeveral ſides of the Staff are numbred alio with their 
Complements to go in {mall figures, 


| ant 


The uſe of the Foreſtaff. 


The chief uſe is either to take the Altitude of. the Sun or Stars, or the 
diſtance of two Stars, and the 10, 30, 62 and go Croſſes are to be uled 
according as the Altitude os Diſtance is greater or leſſer, that is, if it be 
leſs than 10 Degrees uſe the Ter Croſs, it above ten but lefs-than thirty, 
the thirty Crofs and if zbove 30 bur lels than ſixty Degrees, ule the ſixry 
Croſs, above which this is not ſo convenient for ule as other Inſtruments. 


by 


To Obſerve an Altitude; 


Plate the flat end of the *taff to the out ſide of your eye as neer the 
eye as you can, not to hinder your ſight, and look at the upper end of the 
Croſs for the Center of the Sun or Star, and at the lower end for the 
Horizon, if you, ſee the sky. inſtead of the Horizon, draw the Cros 
a\little nearer to your eye, but if you lee the Sea inſtead of the Horizon, 
put+the Croſs a little farther from your eye, and fo continue moving and 
removing the Cf? 'rill you ſee exattly the Sun or Stars Center by the 
top of the C-ofs, an1 the Horizon by the. lower end thereof. The Degrees 
and minutes cut by the inner edge of the Crots, upon the ſide of the Staff 
peculiar to the Croſs you ule, is the preſent Altitude of the” Sun or Star : 
but if_it be, the Meridian or greateſt Altitude which you are to find, you 
muſt continue your Odſervation as long as you find the: Altitude increale, 
Kill drawing the. Croſs nearer to your. eye, but when you perceive the 
Altitude is diminiſhed, which you will cafily difcover by ſecing at the 
repeating of the Obſervation, . the Sea initead of the Horizon, forbear 


any farther Obferyation, and do not alter your Croſs, but as the Croſs - 


ſtands, count the Degree and Minute on the ſide proper to the Crols, 

which gives the Meridian Altitude required, and the Meridian Altitude - 
ſabtraRed from.go gives the Zenith Diſtance, it it be not graduated on the 

Staff, 
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To which Zenith diſtance add the minutes allowed for the height of 
our eye above the ſurface of the Sea, according to the little Table in the 
argin, or ſubtra& it from. the Altitude, fo have you the true Zenith 
diſtance and. Altitude. 
"I X If it be hazy or ſomewhat thick weather the Fore. 


Zerohr of Allow- ſtaff may be uted as above, but if the. Sun ſhine out 
| the Eye. ance. they either obſerve the upper limb of- the Sun, and 
— afterwards ſubtrat the Suns Semidiameter from the 
" Feet. '| Min.| Altitude, or elſe uſe a coloured Glaſs on the top of 
_———— = Crols to defend the ſight from the ſplendour of the 
z A, 
- ” To obſerve the diſtance of two Stars, or the Moons 
5 . diſtance from a Star, place the Staffs flat end to the Eye 
4 34 | as before directed ,. and looking to both ends of the 
«- * | .Crols draw it nearer or remove it farther from the Eye 
Re-- - | as:you ſhall find occaſion, *till you can {ce the two 
g Stars the. one on the one end, and the other on the 
| 3 \| other end of the Croſs, then look what Degrees and 
_ +: Minutes are cut by the Croſs on the fide of the Staff 
4 5? | . proper to that Vane in uſe, and that is the true diſtance 
6 + of the two Stars oblerved, 
bop | But that there may be no miſtake in the placing the 
24 - + | Staff to the Eye, which is the greateſt difficulty in the 
28 « | uſeof this Inſtrument, firſt before obſervation put on 
32 62 the ſixty Crols, and place it to 30 Degrees on its 
6 - proper (ide, and alfo the ninety Croſs ſliding it to 30 
40 > | Degrees likewiſe on his right ſide; then place the end 
44 2 | of the Staff to the corner of your Eye as diretted, 
48 g | moving it ſomewhat higher or lower about the Eye, 
| ll you {ce the upper ends of the two Croſſes at once 


exactly in one line, and alſo their lower and that is the 
true place of your Staff in time of Obferyation. 
Some uſe this Croſs ffiaff backward in taking the Suns Meridian Alti- 
tude, thus. 
To make a backward Obſeryation of the Suns Altitude with the Croſs. 
' You muſt have an Horizontal Vane to fix upon the Center or eye end 
of your Staff, alſo a ſhoe of bral: to fit on to the end of any of the Croſſes, 
whick is inſtead of a fight Vane. Then, when you would obſerve, having 
pur a the Hotizon Vane, and fixt the ſhoe to the end of a Cohvenient 
Cr-f:,, turn your back to the Sun, and looking through the ſight in the 
bits hoe, lit up or down the end of the-Staff, till the ſhaddow made 
by 2 »,pper cad of the Crols, fall upon the ſlit in the Horizon Vane, 
and t:ne{.metime you can ſce the Horizon through the Horizon Vane 
then ihe Degree and Minute cut by the Crols on the proper ſide is the 
Altitude, 
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Altitude, but if their be fixt a lens or ſmall double convex glaks, to the 
upper end of the Vane to contra& the ſun beams, and caſt a imall bright 
ſpot on the Horizon Vane; poſſibly it may be found more convenient than 
the ſhadow, for as much as that is commonly imperfe& and double. 


How to make the Fore-ſtaff. 


[t may be graduated either Arithmetically by the Table of Natural 
Tangents, or Geometrically from the divifion of a quarter of a Curcle. 


Te Graduate it Geometrically, 


Upon a Table, or on a large Paper ſmooth paſted on ſome plane, draw 
the line F G of the length of the Staff to be graduated, and on F and G 
raife the Perpendiculars F C, GD, laying thereon the length you intend 
for the half length of the Croſs, from F to C, and from G to D, and 
draw C D repreſenting the Staff to be graduated. Then on the Center F 
deſcribe your Arch G H being the half quarter or an cight part of the 
Circle, and divide it into go equal parts or degrees, thus; Firſt divide it 
into three equal parts, and each of theſe again into three, theſe parts 
each into two, and each of the laſt parts into five. Thirdly from F draw 
ſrait lines through each of thele points 10, 20, 30, &c. Which ſhall divide 
the line CD as the Staff ought to be graduated. 
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In graduating the Staff by the Table of Tangentt. 


Note that the graduations are only the Natural Co-tangents of half 
Arches, the half Croſs being Radims : Therefore divide the length of your 
half Croſs into 1000. or rather 109090 equal parts if it may be, according 
to the Radius of the Tables of Natural Tangents, then take from this the 
Co-tangents as you find them in the Table, and prick them from F orderly 
and your Staff will be exa&tly graduated for that Vane, ſo do for the 
reſt Crnnally, If it be required to prick the cightieth degree, the half 
of $ois 40, and the Natural Co-tangent of 40* is 119175, which take 
from the Scale or half Croſs ſo divided, and prick it from F to ÞP where 
ſhall be the point for 80*, cc. So again to put on the 64th degree, the 
half of 64 is 32, and its Co-tangent 160033 which take from the divided 
_ ( prolonged ) prick it from F, and it will give you the 64, 
degree, 


Now that the Croſs C D when transferred to B, ſhall make the Angle 
C AD eighty degrees, is demonſtrable thus. 

Seeing C B the half Crofs is Radius, and AB is by conſtrution the 
Tangent of 50* the Angle A CB is 50?, and ſceing the Triangle ABC 
is right angled, the Angle B A C will be 40 degrees, viz, the Complement - 
of 50*: But D AC isthe double of BAC, therefore the Angle DAC 
is 80, and-the point B the true point on the Staff for 80 degrees. The - 
ſame manner of Demonſtration holds let the Croſs be what it will. 


To Graduate the Staff by any Diagonal Scale, 


Meaſure the half length-of your Vane- by the Scale, and fay as the 
Rains of the Tables 1000000 1s to the meaſure of the half Croſs, fo is 
the Natural Co-tangent of the half of any degree deſired to be pricked 
oa the Staff, to the {pace between the Center of the Staff F, and the point . 
for the Degree... 

Admit: 
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Admit the half Vane meaſure on the Diagonal be 945, to find what 
Number muſt be taken off the Dioganal for the eightitth Degree. The 
Co-tangent of 40* (the half of 86) is 14917536, which multiplyed by 
945 makes 11261, C6, which taken from the Diagonal Scale will prick 
the degree deſired. 


AV ane or Croſs being leſt to find of what len2th it was, 


If it be the ninety Croſs, the diſtance of the 99® from the Center, or eye- 
end of the Staff is the half length of the Crols, 

If it be the thirty Croſs that's loſt, ſay, 
As the Co-tangent of 15*. 

Is to the diſtance of 30, from the Center or eye-end of the Staff 
So ts the Radins, to the half length of the Croſs. 

If the tenth Croſs be wanting, ſay, 
As the Co-tangent of 5 degrees (viz, the half of ten,) 

Is to the ſpace between 10 degr. and the eye-end of the Staff: 
So 1s the Radina, 

To the half length of the Croſs. 


' The Deſcription and nſe of the Demi-Croſs, 


This Inſtrument is ſometimes uſed by the Dutch, but has been wholly 
negleted by the Engliſh, we prefering the whole Crols or Foreſtaff, 
is Staff is rat graduated it being only a line of whole Tangents, 
whoſe Radins is the length of the Croſs or Tranſum. A is the Horizon 
Vane, H the ſight Vane, and E the ſhade Vane. 


To take the Suns Altitude with it. 


Having put the Vanes on theirproper ends, hold up the Inftrument with 
the Tranſum as upright as you can, and hooking through the ſight Vane H, 
fee for the Horizon through the flit in the Horizon Vane, flidingthe Croſs 
or Tranſum to and fro, till you ſee the ſhade of the Vane E fall at the 
ſame time vpon the ſlit of the Horizon Vane A. Then are the Degrees cut 
on the Staff by the Tranſum the Altitude of the Sun required, 


To obſerve the height of a Star with. it. 


Remove the Horizon Vane A, and put it on the end G, and-transfer the 
fight Vane H to A, then holding up the Inſtrument with the Tranſum up- 
right, and looking through the ſight Vane, ſee for the Horizon through the 
Heriz.onVane, and for the ſtar by the ſhade Vane, ſliding the Tranſum to and 
fro till the Horrz.02 and Star are both ſeen by their reſpe&iveVanes,then will 
the Tranſum cut the degrees of Altitude, allowing for your height above 
the level of the Horizon or Sea, 
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The Figure of the Demi-Croſs. 
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The Deſcription and uſe of the Bow, 


T his Inſtrument conſiſts of only one large Arch of 90* well and truly 
graduated, three Vanes and a ſhank or ſtaff, as you ſee in the Figure, 
where DEC isthe Arch, AE the ſtaff or ſhank, paſſing the Arch at 45 
in-moſt, but in ſome in-500or-55*, F is the ſhade Vane, G the ſight Vane, 
and A B the Horizon Vane placed on the very center of the Arch; the 
manner of making it is conſpicuous enough from the diſcription and figure. 
Its- chief uſe is to take the Suns height, which is done thus, take the 
handle C in your hand, and holding the Bow as upright as you can, move 
the ſight Vane up and down till looking through the ſight, till ſee 
the ſhade of the upper part of the ſhade Vane, on the ſlit of the Ho- 
rizon Vane, and at the ſame time. you ſee alſo: the Horizen through 
the ſlit of the Horizon Vane, in doing which if you ſee the Sky and 
not the Horizon, then draw the ſight Vane-a little lower down towards 
C, but if you ſee the Sea inſtead of the Horizon then flide it upwards. If it 
be the Meridian Altitude that is to be obſerved : then you mult wait, and ' 
make obſervation as often.as you judg fit, *till you fee at repeating the obſer. 
vation the Sea inſtead of the Horizon before you deſiſt; the difference be. 
tween the degrees and minutes cut by the :fight Vane, and theſe cut by 
the upper part of the ſhade Vane, is the diſtance of the Suns upper limb- 
from. the Horizon , from which. if you ſubtrat 16' whictr-is. the. Suns 
Semidiameter, the Remainder will be the diſtance of the .Suns Center from 
the Horizon, from which if you ſubtra& the RefraQtion as you ity 
page 257 of the Tables, the reſidue will be the true corre@ height of the 
Sun. But note that if inſtead of 16' the Suns Semidiameter you ſubtra& 
but $or 20 it will be ſufficient, the reſt being allowed for your height above 
the level-of the Horizon... | his 
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To obſerve the height of a Star, place the ſight Vane at 'A, -and the 
Horizon Vane on the Arch at G, then looking through the ſight Vane 
at A, move the Vane F higher or lower, *till you can ſee the ſtar by the 
Horizon through the Horizon Vaneat G, ſoſhall the Degrees and Minutes 
between the two Vanes F and G be the Altitude of the Star. So to take 
the Diſtance of two Stars, having placed the fight Vane at A, and the 
Horizon Vane at G, look through the Vane at A; moving the Vane F 
to and fro on the Arch *rill you ſee the one ſtar through the Vane G, and ' 
the other by the-Vane F; then do the Degrees and Minutes between. the 
twoVanesF.andG ſhew the diſtance of the Stars, 


The Deſcription and uſe of the Plough, 


This Inſtrument is Antient though now not much uſed, 

It:conſifts of a ſtaff ALG, ſmall Arch H 1, Croſs FK; and three Vanes, . 
A 'an Horizon Vane, B'a ſhade Vane, and Ca fight Vane, to move upon the 
Staff, . This wil) ſupply many Inſtruments, even all that has been before 
mentioned, but hece I ſhall ſhew only its proper ule as a different or diſtinct 
Iaftrument from the other. 

To obſerve the, Suns Altitude with it 

Fit on the Horizon Vane, and place the:{hade Vane to any degree at” 
pleaſure, ſo it exceed not the Altitule to be obſerved, nor be above ten 
| degrees: 
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degrees leſs (which may indifferent well be judged of by the eye;) for 
in both thele caſes the diviſions on the aff are deficient ; then put the ſight 
Vane on the ſtaff holding up the Inſtrument, and turning the back of the 
Arch to the Sun, moye the ſight Vane on the-ſtaff backward and forward 
*till the ſhade of the upper edge of the ſhade Vane, fall on the upper part 
of theſlit of the Horizon Vane, and that at the ſame time looking through 
the fight Vane you may ſee the Horizon through the Horizon Vane, as 
above dire&ed in the uſe of the Bow, then will the ſum of the degrees 
on the Arch and on the ſtaff be the Suns Altitude, allowing for the height 
above the Horizon, and for RefraQtion as before direted, If in obſerving 
you ſee the Sea inſtead of the Horizon, then remove the ſight Vane to- 
wards the Arch: but if on the contrary you ſee the Sky, and not the 
Horizon, then draw the ſight Vane backwards from the Arch. If you 
obſerve for a Meridian -Altitude, then repeat this work as often as is 
thought fit 'rill you find the Sun begin to fall, 


The Figure of the Plough, 
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The Croſs ſerves by taking the Horizon Vane off, and ſetting the end of 
= = - to your eye, to find the Altitude with, after the manner of a 
rols-ſtaff, _ 


The Deſcription and uſe of the Quadrant. 


It's only a Quarter ef a Circle accurately divided, having a moveable 
Index whereon are two ſights, as alſo twoother ſights fixt to one edge of 
the Quadrant. See the Figure. = 

A is the Centcr, A Band AC the two ſides, BC the limb, DE two 
ſights fixed upon the moveable Index or Label: F G two other fights for 
oblerving the Horizon, I the Handle. 
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4. When you would Obſerve the Suns Altitude, by it, take .hold of the 


handle a 1ding the Quadrant as upright as you can, turn'the timb 
the Sun and look through the ſights F G, moving the Inſtrument too and fre 
till you can ſee the Horizon through them, then move the Index higher 
or lower till the bright ſpot coming through the firſt D, fall upon the ſecond 
ſight E, then ſhall the Arch H B be the Suns height required, allowing 
for your height above the level of the Horizon and for Refraftion. If you 
be to obſerve the Altitude of the Moon or any Star, then after you have 

laced the fide B A parallel to the Horizon, you muſt move the [ndex 
till the obje& (be it either Moon or Star) be ſeen through the holes or 
ſlits of the ſights DE placed on the #ndex, and then ſhall the Arch HB 
be the Altitude. 

If you be to obſerve the diftance of two Stars, hold up the Quadrant 
ſo that looking through the ſights F G you may lee one of the Stars, then 
move the Index 'till you can ſee the other Star through the ſights 
thereon, then will the Arch HB be the diſtance required. 


of the common Sea Quadrant or Back-ſlaff. 


This Inſtrument if well made is no whit inferiour to any before de. 
ſcribed, or ſcarſly to any that can be thought -of for -a backward Obſer- 
vation, it was the contrivance of one Captain Davis an'Engliſh-man, and 
therefore is often called by us Dav#'s Quadrant, but by the French the 
Engliſh Quadrant. It conſiſts of three Vanes A,B, C, and two Arches. 
That at A is called the Horizon Vane, that at B the ſhade Fane, becauſe 
of its giving the ſhadow upon the HorizewYane in time of Obſervation, 
and that at C the ſiohrt Yane, becauſe in time of Obſervation it's placed 
at the eye. The lefſer Arch de is-the ſixty Arch, and that marked Fg 
the thirty Arch, both Arches together making go degrees, (yet of 
different Radix?s) whenice its properly called a Quadrant. The ſixty Arch 
is divided into ſixty degrees, commonly by every five, but ſometimes by 
ſingle degrees. In time of Obſervation the ſhadow Vane is placed upon 
this Arch always to an even _ 

The thirty Arch is divided into thirty degrees, and each of thoſe 
_— into minutes by Diagonal lines, and concentrick Arches, as 

ltows. 


"To atvine the limb of the Quadrant, 


£ 


a w '..2Dpon the plain of this Arch deſcribe five, fix, ten, or twelye Concentrick 
_ _ "Cireles, as youpleaſe, or as your Inſtrument will beſt bear, and between 


the terms of each degree draw, one, two, three, or more diagonal lines 
as you ſhall ſee convenient, noting "this for a general Rule, that if you 
divide 60 the number of minutes in a degree, by the produ@t of the number 
of concentrick Circtes, multiplyed by the number of Diagonals in the 

. EXtent 


Set 6 Of Navigation. 

'of a ce, the quotient will ſhew how many minutes each interſeftion 
of the i onals, and concentrick Arches increaſes by z as ſuppoſe the 
concentrick Arches on the Limb were 1@, and the Diagonals in each 


Degree3, then 10 multiplied by 3 makes 30,by which if you divide 60 the 
4uotient is 2, which ſhews that the interſe&ions encreaſe by two minutes, 


as you ſce them warked with {mall numbers. we ——_— 
To Obſerve the Suns Altitude with this Qaadrant,* - = - 
—— 


—— 
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Having put the Horizon Vane upon the upper end or center of the 
Quadrant at A, the ſhade-Yane upon the ſixty Arch de, to a number oi 
Degrees leſs than you judg the Co-altitudes will be by ten or fifteen 
Degrees, and the — upon the thirty Arch f z, turning your back 
towards the Sun lift up the Quadrant, and look through the ſmal-hole 
in the ſigbt-F/ane, and 1o raiſe or lower the Quadrant, *till the ſhadow of 
the upper edge of the ——_— fall upon the upper edge of the ſlit in 
the Horizon-Vane, if then at the ſame time the Horizon appear through 
the ſaid ſlit the Obſervation is finiſhed ; but if the Sea appear inſtead of 
the Horizon, then remove the ſight-Fane lower towards f; but if the sky 
appear inſtead of the Horizon, then flide the ſight Yare a little higher, 
and ſo continue removing your ſzght-Fane *till the Horizon appear through 
the lit of the Horizon-Yane, d. . the ſhadow of the ſhade-Yane fall at the 
ſame time on the ſaid ſlit of the Horizon-Yane. Then look how many 
Degrees and Minutes are cut by the edge of the ſight-Yare that anſwers 
to the f ht-hole, and to them add the Degrees that are cut by the upper k 
edge of the ſhade-YVane, the fum is the Zenith Diſtance or Complement 
of the Altitude. . But to find the Suns 4ſcridian or greateſt Altirude, you 
muſt continue your Obſervation as long as you ſee the Altitude increaſe, 
which. you will perceive by having the Sea appear at the repeating the 
Obſervation inſtead of the Horizon, removing the ſight-Yane lower, but 
when you ſece the sky appear inſtead of the Horizon, the Altitude is di- 
miniſked , therefore deſiſt from _— ——_— at that time, _ 
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add the Degrees upon the ſixty Arch, to the Degrees and Minutes upon 
the thirty Arch, the ſum is the Zenith diftance or Co-altitude of. the-Suns 
vpper limb or edge. 

And becauſe it is the Zexith diſtance or Co-altitude of the upper limb 
of the Sun, that is given by the Qyadrant, when Obſerving by the upper 
edge-of the ſhade-Vane (as it's cuſtomary to do) and not the Center, you 
ought to add 16, the Suns Semidiameter, to that which is produced by 
your Obſervation,. and the ſum is the: true Zenith diſtance ofs the Suns 
Center. But if you Obſerve by the lower part of the ſhadow of the 
ſnade-Vane, then it's the lower limb of the Sun that gives the ſhadow, and 
therefore you muſt ſubtra& 16', from what your Inſtrument gives : but 
conſidering the height of the Obſerver above the water, which is com- 
monly between 16 and 20 feet, you may take away 5 or 6' from the 16, 
and make the allowance but 10 or 12' to be added inſtead of 16', 
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Note alſo that the RefraQion of the Sun or Stars cauſeth them to- appear 

higher than they are : there'ore when you have made your Obſervation 
look in Page '257 of the Yol. of Tables, for the Refrafion anſwering . 
3 | thereto and ſubtrat it from your Altitude, or add it to the Zenith 
bo. diſtance, fo ſhall you have the Altitude, or Zenith diſtance, exa& and cor- 
'S rect; 
Of late there has been uſed a lens or double conyex-plaſs, fixt in the 
ſhade-Vane,which contradts the rays, and caſts them in a ſmall bright ſpot 
oft the flit of the Horszon-Vane inſtead of the ſhade, which has much 
improved the Inſtrument, if the-glaſs be well- and truly fixt : for now it 
may be uſed in hazie weather,” and that fo thick an- haze-that an Obſer- 
vation can hardly be made-with the--Fore-/taff, alſo in clear weather the 
fpot is more defined and conſpicuous than the ſhadow, which at beſt is not 
terminated. This was the contrivance of Ingenious Mr. Flamſted. 


Rules for finding the Latitude or-height of the Pole, by the Zenith 
Diſtance, or Meridian Altitude, of the Sun or Stars and- 
their Declinations, 


Note that if the Sun or Star have no Derhiation the Zenith diſtance 
is the Latitude, and if the Sun or Star come, to the Meridian due North 
the Latitude is utherly, if it come to. the. Meridian South, the Latitude 
is Northerly.. | 

If the Sun or Star be in the Zenith, the Declination is the Latitude, 
and if the Declination be Southerly the Latitude is Southerly, but if the 
Declination*be Northerly, the Latitude is Northerly, 


1 
:, 


AY 


THIS CHA 
EIGHTH C 
AT THEE 


'S CHART WILL BE THE 
HTH CHART APPEARING 
THE END OF THIS FILM 


"$5.6. 


T——— 


Of Navigation. 


Rule 1. 


If the Declination be North or South either of the Sun or Stars, and 3 
the Meridian Altitude be the ſame way that the Declination is, the Dif- 
ference between the Declination and Zenith diſtance is the heighe of the Pole 
towards which the Declination is. © 


Example 1. 
The Declination North ——< —————— = ;* :&f EK Fig. A. 
The Zenith diſtance North. ———— —- 8 230 ZK 


the Latitude North, 15 oo XZ 


Except the Declination be leſs than the Zenith diſtance, then the con- 
trary Pole to the Declination is elevated, 


Example 1. 


The corre& Zenith diſtance South -.—_——— 71% 3 ZR Fio. B. 
The Declination South 2 oo» &8 ©” 


the Latitude North, 51 30 EZ - 
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Evample 2. 


The Zenith diſtance North —————— of ZR Fig. C. 
The Declination North —— 20 oo XR 


the Latitude South, 10 | oo ZAXA 


Rule 2. 


If the Declination of the Sun or Stars be North or South, and the 
Zenith diſtance be contrary to the Declination, the ſum of the Co-altitude 
and Declinatien is the height of that Pole, that the Declination is to» 


wards. 
Example 1. 
The Zenith diſtance South ——— —— —— 22” Ef AN Fig. D. 
The Declination North =-20 oo XK L 
Latitude North, 5z 30 ZE SD 


Ek 2 Example. 
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Fig. G. 


Example, 


But if the Sun or Star may have two Meridian Altitudes; which you 
ſhall know by the following inſtruftiens, then the ſum of the Co-declina- 
tion and Altitude is the height of the Pole towards which the Declina- 
tion is. 

If the Dectination be the ſame way that the Meridian Altitude is, and 
the Declination greater than the Meridian Altitude, then the Sun or Star 
may have two A4eridian Altitudes in 24 hours, viz. the one above the Pole - 
and the other below. | 


Example... 


Declination North 23* 30' Complement —— 66 2& PK. 
The correft Meridian Altitude North ——— -—8. 30 KO 


The Elevation of the North Pole, 75 ©o. PO. 


Except the Meridian Altitude be more than the Declination, then you | 
muſt {ubtrat the Zenith Diſtance from the Co-declination, and the re-. 
mainder is the height of that Pole towards which the Declination is. | 


Example. 


The Declination North — ——— ow ik 
The Zenith diſtance North —————— oo ZK 


Latitude North, 55 co. ZE 


Laſtly Note, that which way ſoever the 2eridian Altitude be, if the - 
Meridian Altitude and twice the Co-declination be leſs than 180 degrees, . 
the Sun or Star hath two Meridian Alritudes in 24 hours, and by the ſecond..; 
Rule you may have the Latitude, 


Example. 


The Meridian Altitude South ———— ————75 oof HK. 
The Declination 62* 00" North, the Comp. ———28 oo KP 
23 oo Px 


The ſum, * 133 oolefsthan + 


180? therefore-by the ſecond-Rule. | 
The Zenith diſtance South ———=—— —— —13* cf KZ 
The Declination North —— — ———62 Oo XK 


The Latitude is North, +75 - o0 ZE 
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Seft. 6. * Of Navigation. 


To find the time of a Stars coming to the Meridian any day, 


ing looked the Right-aſcention of both the Star and Sun in their 
proper Tables, SubtraR the Right-aſcention of the Sun from the Right. 
aſcention of the Star : but if the Stars Right-aſcention be leſs than the Suns, 
ſo that you cannot ſubtra&t, add thereto 24 hours and then ſubtra&, and 
the Remainder if under 12 hours is the time of the Stars coming to the 
Meridian afternoon, but if the Remainder be more than 12 hours ſubtratt 
12 therefrom, and the reſidue is the time after midnight. 


Example 1. 


September 15th its required to know when Fomahant comes to 
the Meridian, 


I find in the Table Page 260 of the Yol. of Tables, the Stars Right- 
alcention to be 22" 41', and in the Table Page 258' the Suns Right- 
aſcention to be 12* 10' which ſubtradted from the Stars Right-alcention, 
leaves 10" 31' the time of - the Stars coming to the Meridian afternoon. 


Example 2. 


Suppoſe the time that Aldebaran comes to the Aleridian, the 28th 
of Feb. 1683. be Required, 


The Right-aſcention of the Star —— ——— ——— 40 
Twenty four hours added — m—_— —4 C0 


46 40 
The Suns Right-aſcention to be ſubtrated —————---——-23 25 


The time of the Stars coming to the Meridian that night 23 If 


The Deſcription and uſe of the Nofturnal, 


There are many kinds of NoQturnals, ſome for one Star ſome for another, 
of which we fhall take notice only of two, the one made for the Con- 
ſellation of the great Bear, and the other for the little Bear, And they 
doth conſiſting of like parts, one deſcription ſhall ſerve both. 

This Inſtrument then is compoſed of three pieces or parts, the firſt 
and biggeſt on which is the-handle by which to hold it in time of Ob- 
ſervation, hath on- the foreſide two Circles, in the outermoſt of which 
are the days of the Months, and upon the innermoſt the' 24 hours of 2 
day Natural : upon the backſide are the 32 Points of the Compaſs, and 
ſometimes eſpecially if it be for the lirrle Bear, the diſtance of the Pole 
Star above or beneath the Pole. Ie: 
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If the NoQurnal be for the Pointers (or as ſome call them the Guards) 
of the great Bear z then you will ſee in the Cirele of Months February 17 
at the top, becaule the Star that night comes to the Meridian at midnight; 
butif it be for the Fore-gard of - the little Bear you will ſee April 25 at the 
top right under the middle of the tip, for the like reaſon, 

The ſecond or middle Piece or Part contains two Circles, and a ſmall 
Tooth or Index, the outermoſt Circle is divided into 293 days for the 
Moons age, the innermoſt into 24 hours. The Index is a little ſhort peg 
ſtanding out from the edge, and is to be ſet to the day of the Month as 
occaſion requires. 

The third and upper or innermoſt Part or Piece is a long Index, the edge 
of which that comes from the center muſt be brought over the Guards in 
Obſerving. Sometimes one Inſtrument is made to ſerve both Bears. 


To find the hour of the Night, and upon what point of the Compaſs 
the Guards are, 


Firſt, Set the Tooth of the middle Part to the day of 'the Month, then 
lift up the Inſtrument and hold it as upright as you can with'the fore ſide 
towards you z and afterwards bow the upper end or tip on the top of the 
Noeturnal, ſo much towards you, that looking through the hole in the 
middle of the Nocturnal you may ſee the Pole Star : Now when you ſee 
the Pole Star through the hole, turn the long Index or Rular about *till 


by the edge coming from the Center, you can ſee the firſt of 'the Guards 


of the /itrle Bear, or to the Pointers of the great Bear, if for the great 
Bear, then ſhall the edge of that Index or Rular ſhew upon the tinnermoſt 
Circle of the middle Part or Piece the hour of the Night; and at the 
ſame time on the backſide of the NoRurnal the Point of the Compaſs on 
which the Guards are. 

If you deſire to be more exat in the time of the Night take the Altitude 


of ſome known Stax, and proceed according to the DireCtions in Page 1 5 5 
of the Coſmography. 


To find the time if the Moons coming to the Meridan by the 
Notturnal, 


Look for the Moons age in the outermoſt Circle upon the middle Piece 
of the. NoQurnal, and right againſt it on the-innermoſt Circle of the ſame 
Piece ſtands the time of her coming to the Meridian. 


' To find the Time.of her coming tothe Meridian otherwiſe. 
Multiply her age by 4 and divide the Produ& by 5, and the Quotient 


gives hours, and every unit that remains is 12 minutes more. 
Admit .the time of the Moons coming to the Meridian, be required for 


' May 18, 1681, | 


Her 


Ob/e rva tion , 


| The fore part of the Nocturnall pw Side held next the face tn time of 


— ——_ my 


; between Page 254 and 2.55 . 
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If the NoQurnal be for the Pointers (or as ſome call them the Guards) 
of the great Bear ; then you will ſee in the Cirele of Months February 17 
at the top, becaule the Star that night comes to the Meridian at midnight; 
butif it be for the Fore-gard of - the lirrle Bear you will ſee April 25 at the 
top right under the middle of the tip, for the like reaſon, 

The ſecond or middle Piece or Part contains two Circles, and a ſmall 
Tooth or Index, the outermoſt Circle is divided into 293 days for the 
Moons age, the innermoſt into 24 hours. The Index is a little ſhort peg 
ſtanding out from the edge, and is to be ſet to the day of the Month as 
occaſion requires. 

The third and upper or innermoſt Part or Piece is a long Index, the edge 
of which that comes from the center muſt be brought over the Guards in 
Obſerving. Sometimes one Inſtrument is made to ſerve both Bears. 


To find the hour of the Night, and upon what point of the Compaſs 
the Guards are, 


Firſt, Set the Tooth of the middle Part to the day of the Month, then 
lift up the Inſtrument-and hold it as upright as you can with'the fore fide 
towards you ; and afterwards bow the upper end or tip on the top of the 
No&turnal, ſo much towards you, that looking through the hole in the 
middle of the Nocturnal you may ſee the Pole Star : Now when you ſee 
the Pole Star through the hole, turn the long Index or Rular about *till 
by the edge coming from the Center, you can ſee the firſt of 'the Guards 
of the little Bear, or to the Pointers of the great Bear, if for the great 
Bear, then ſhall the edge of that Index or Rular ſhew upon the innermoſt 
Circle of the middle Part or Piece the hour of the Night; and at the 
ſame time on the backſide of the NoRurnal the Point of the Compaſs on 
which the Guards are. 

If you deſire to be more exat in the time of the Night take the Altitude 
of ſome known'Stax, and proceed according to the DireCtions in Page 155 
of the Coſmography. 


To find the time ff the Moons coming to the Meridan by the 
Notturnal, 


Look for the Moons age in the outermoſt Circle upon the middle Piece 
of the.NoQturnal, and right againſt it on the-innermok Circle of the ſame 
Piece ſtands the time of her coming to the Meridian. 


To find the Time.of her coming to the Meridian otherwiſe. 


Multiply her age by 4 and divide the Produ& by 5, and the Quotient 
gives hours, and every unit that remains is 12 minutes more. 

Admit.the time of the Moons coming to the Meridian, be required for 
' May 18, 1681, 


Her 


The fore part of the Nocturnall or figide held next the face in time of 
- AN Ob/erpa tion , 


 betmeen Page 254 and 255 . 
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Her age is found according to the Directions in the Coſmography to be 
11 days, which multiplied by 4 makes 44, and this divided by 5 gives $8 
hours, and for the 4 remaining you muſt add 48”, ſo the time of her South- 
ing is 43 minutes after eight of the Clock. 

The.reafon why you are direQed to multiply by 4, and divide by-5- is 


becauſe allowing the Moon 30 days between New and New, ſhe departs 
12 degrees which is F of an hour each day from the Sun. 


To. find the time of Hirh-water in any Place. 


Add to the time of the Moons coming to the Meridien on the given 
day, the time of high water in that place on the day of the change or full, 
and the ſum is the time of high water on the day propoſed. 

The time of high water on the change day is found by Obſervation at 
every particular place. 

May 18, 1681. Let it be required to find the time of high water at 
London, where it flows conſtantly *till three of the Clock on the days of 
the New and Full Moon. 

The time of the Moons Southing this day was found to be- 8* 48', to 
which if you add 3", the ſum 11" 4$', is the time of high water there that 
day. But this is ſometimes very much wide of the truth. 


To find the time of High water more truly by the following Table, 


The Ds) 1 Look the- Moons age in the firſt Column, and 
Ape it? | the Number right againſt it in the ſecond, being 
Days. |H. M.| added to the hour of High water on the change 
T 16-0 al day, makes the exact time of High water at thc 
2 17] r 20þ. Place and time propoſed, 

. - : 4 Thus, right againſt 11 days I find 5* 59", to 
5 20/2 52 which adding 3* the ſum is 16* 59", the true time 
6 21) 3 26| of High water at London, differing almoſt an hour 
7 22] 4 o7| from the time given the other way. But this is out 
8 23]4 55 of place, and therefore I ſhall forbear any farther 
9 241 5 5o diſcourle hereof. 

10 25] 6 53f 

tt 26}7 59 

2 279 04 
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| Pole Star above the "The Pole Sear under the Star above 
Pole. the Pole. 
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Foy the Pointers 


pon every Point of the Compaſs, 
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the little Bear 
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A Table of the Diſtance of the Pole Star, above or 
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The uſe of this Table of the North Stars diſtance above or be« 
neath the Pole, 


Having taken the Altitude of the Pole Star; Obſerve with the NoQur- 
nal as before direted, upon what point of the Compaſs the Guards or 
Pointers are: then look in this Table for the diſtance or declination, 
andif the ſtar be below the Pole add it to the Altitude ; but if the Star 
be above the Pole ſubtraft, and the ſum or remainder is the Latitude of 
the Place. 

There ought to have been in the compoling of this Table, ſome conſidera- 
tion to the Latitude: but the error that can at any time ariſe upon the omil- 
ſion of that conſideration is only 4” at the moſt, when as you cannot have by 
your Nodurnal the Point the Guards are upon nearer than £ or + a Point, 
which makes a much more conſiderable error, and therefore this is not to 
betaken notice of. 


Of the Compaſs. 


Ehis Divine Inſtrument the Compaſs, whoſe rare properties are truly 
Res —_ - admirable, and worthy of all mens con- 
A; templation and endeavours to explicate, 
\ c—_ Philoſophical men, conſiſts oy 


of a Card and two Boxes. The Card is ſuc 

| as you have ſeen Paye 173, with a ſmall 
| Cupulo or braſs Center, with two wyers 
| ' glewed to the under part, the ends di- 
realy under the North and South points 


| | of the Card. Theſe wyers ought to be 


= 1 of Steel well tempered bended together 
; inthe formA, fo that the ends joyn cloſe 

\ ' andeven, and to be touched with a good 
\/ Loadſtone, which is that which gives it 


life, and a property of ſtanding with its 
North and South Points inſpeRing the 
North and South Points of the Horizon, 
or points in the Heayens where the Meridian and Horizon interfe&, 
and eonſequently all the other points, to inſpe@ points or Azimuths in the 
Heavens at like diſtance from the Meridian z yet not ſo conſtant but that 
moſt times it has a Defletion or Variation, that is, the Meridian or North 
and South Line of the Card points ſome degrees from the interſections 
of the Horizon and Meridian or true Meridian line, which though- taken 


by ſome for an impexfeaion, I rather _=_ to be its greater perfeion, 


; L Providencc 


*% : 


oo 
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Providence therein pointing at ſome things more excellent than yet appre- 
hended, that are greater Myſteries in the frame. and compoſure of the 
World; and it's now a greater good to mankind than if it had only been 
direed conſtant without any Variation, as every man that has been at the 
Eaſt Indies can make evident. | X 

This Card or Fly thus ordered is put into a ſmall round Box fit for it, 
having a pin in the middle on which the hollow of the Cupulo is to be 
v'aced, and the Card poiſed that it may lie Horizontal in the faid Box, 
and ſwing freely according as the Verrue of. the touch ſhall lead it. 

This Box is to be hanged in two Circles or hoops of Braſs, or Tin, and 
thoſe with the Box put in another Box, that this inermoſt Box, and conſe- 
quently the Card, may ſtand Horizontal, which way foever the Ship 
heelds. 
= As to the touching of the wycrs, let the ſtone be good, the bigger the | 
b- better, ſo of the ſame goodneſs in equal quantity and of the ſame ſhape, 
1 and let the wyers be ſmooth and polliſhed, then begin your touch near the 
middle of the wycr, and preſſing it pretty hard'on the Pole of the Stone, 
draw it ſlowly along to the very end of the needle, and lifting your hand 
a good diſtance from the Stone while you put the wyer forward again, 
begin a ſecond touch in the ſame manner, and after that a third, which is 
cnough, unleſs you will touch-the other end of your wycrs alto, and then 
you muſt touch that with the other Pole of the Stone in the ſame manner 
you did the former, always remembring not to rub the wyer too and fro 
on the Stone , whereby the backward rubs take away what vertue the for- 
ward ones gave, . but lift it out of the Sphere of the Stones Virtue, 
when you carry it forward again to begin a new touch. 


The Deſcription and Wſe of the Azimuth Compaſs, or Compaſs 
20 obſerve the MaSyetical Azimuth, that is the Suns Azimuth 
from the North or South points of the Compaſs. 


This is ſomewhat differing from the common Sailing Compaſs, for upon 
the xound Box (wherein are the Fly and wyer) is faſtened abroad Circle of 
brats, one temicircle thereof is divided into go equal parts or Degrees, 
awmbred from the middle of the faid Diviſions both ways, wiſh 10, 
20, &c. to 45 Degrees: which Degrees are alſo ſubdivided into minutes 
by Diagonal lines, and Circles after the ſame manner that the Limb of 
the Davs Quadrant was: but. thete graduating lines are drawn from the 
oppolite part of the Circle, viz, from that point whereon the Index' 
turneth in time of - Obſervation. | 

On this Index is exeed a ſight which-moves with a hinge, that it may 
be raiſed or laid down as occalion requires, and from the upper part of 
this fight, down to the middle of the Index, is faſtned a fine thred or 
{ote-ling, to give a ſhadow upon a line that is on the midle of the ſaid 
AWER, | ; z 
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The reaſon of making the Index to move on a pin that's faſtened to the 
circumference, is that the degrees and diviſions might be the larger : 
for now they are as large again as they would have been if divided from 
the Center, and the Index made to move thereon vide 20 e 3. 

This broad braſs Circle is croſſed at right Angles with two threads, 
and from the ends of thoſe threads are drawn 4 ſmall black lines on the 
inſide of the Box, alſo there are 4 right lines drawn at right Angles one 
to the ggher on the Fly. 31 

This Box thus fitted with its Fly, romm__ Circle,and Index, &&c. is to 
be hung, in Rings or Hoops of Braſs or Copper, and thole to be faſt'ned 


mto another Box, which is commonly ſquare. See the Figure, 


_— OOO oe oe 


The p HIFOC | i 
of the Az Lt Compas . + 


A is the great Broad graduated braſs Circle. 
be the Index, moveable on the point 6, 

b a is the ſight erected, | 
d e the :Typothenuſal Lute-ſtring, or thread. 


BB th: #::f or Copper Hoops, or Rings which the round Box * 


hangs Th 


\ 


CC tic 1+: {114272 Box that contains all the reſt, 
. Liz T6 
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To Obſerve the Magnetical Amplitude or Azimuth. 


If the Obſervation be for an Amplitude at Sun Riſing or an Azimuth 
before noon, you mult put the Center of the Index upon the Weſt point 
6f the Card or Fly within the Box; ſo that the four lines on the edge of 
the Card, and the four lines on the- inſide of - the Box may agree or come 
rogether. But if the Obſervation be for the Suns Amplitude fetting, 
or an Azimuth afternoon, then-you muſt turn the Center of the Index 
right over the Eaſt point of the Fly, and make the lines within the Box to 
concur with thoſe on the Fly. Having thus firted the-Inſtrument for the 
Obſervation, turn the Index towards the Sun, *till the ſhadow-of- the 
thread d e'do fall dixeQtly on the lit of the fight, and upon the line that 
is along the middle of the Index; then will the inner edge of the Index 
cut the degree and; minute. of the Suns Magnetical. Azimuth from the 
North or South. . | 

But note, that if the-Compaſs being thus placed, the Azimuth be leſs 
than 45 degrees from the South, and you turn the Index towards the Sun, 
it will then paſs oft. the diviſions of the Limb, and ſo they become uſeleſs 
as it now ſtands... Therefore you muſt turn the Inſtrument juſt a Quarter 
of the Compaſs, that i is, place the Center of the. Index on the North or - 
South point of. 'the Card according as the Sun is from you, and- then the - 
edge. = Al _cutthe degree of the Magnetical Azimuth or Suns 
FT AzIS Nach 25s beforc. 

b- - Fr zent found the Magnetical Azimuth or Amplitude, 
th by calculation _— as dire&cd in Problem 
25 of 2h | rye and the true Amplitude by 

Korg. or take it out of the Table of Ampli- 

x, of "Tables; then to find the Variation, 
} 
Iceibe a Circle, and Quarter it with two 
e-one to the other, writing againſt the cx- 
treams of the Diageters, \ Keg South, Eaſt, Weſt, as you ſcc-in the 
figure, then take thEtrae Aniptitiide or Azimuth, and prick it from the 
right point the right WAY, .4 nd {p allo prick off the Magnetical Ampli- 
tude or -Azimuth. . 

Laſtly, Take the diſtance C— the Magnetical Amplitude or Azi- 
muth and the North, and ſet it from the true Amplitude or Azimuth 
Northward, and the foot of the Compaſſes will fall in a certain point, 
from which if you draw a line through the Center, that line will repreſent 
the North and South line of the Compaſs or Magnetical Meridian, and that 
way that this point lieth from the North that way is the Variation, and 

;it ſo much as is the Arch hetween'the ſaid point and the North, which 
pho >meakured by tko Chords 
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Example 1. 


Admit one being in the Latitude 48* co' North, the Sun having 18* oof 
North Declination, obſerves the Magnetical Amplitude at Sun rifing to 
be 36* oo' from the Eaſt Northward : and would know the Variation of 
the Compaſs, 

Firſt, With this 1 8* Declination, and 4$* Latitude entering the Table 
of Amplitudes, Page 42 of the Yol. of Tables, you'l find the true Amplitude 
to be 27* 3c'. 

Then having deſcribed the Circle and quartered it, prick the true Ampli- 
tude from E or the Eaſt point towards the North to B, and taking the Aag- 

netical Amplitude 36*, prick that allo from E 

Mag. Ampl. 36* o&' Northward to C, and taking in the Compaſſes 
True Ampl. 27 39 the diſtance between C and N the North, fet 
Lo” "7; one foot in B the point of true Amplitude, and 
. the other being turned towards the North reaches 
toM, the point to which the North point of the Compaſs is diretted, fo 
that MN 8*30' is the quantity of Fariation, and becauſe M falls towards... 
E, that is between N-and E, it is Eaſtward. 


— = 


N 
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Now if} you take an old Compaſs Card, and Iay within this Circle, fo - 
that its North and South line may lie on the line MP, then will this Com- 
pals Card repreſent the Varie4 Compals, and the Circle NES W the 
Horizon or Compals without Variation, fo that if you take with a pair of 
Compaſſes the diſtance between the North or point N, of this outermoſt 
Circle, and the point of your Courle on the Varied Compaſs, er Card 
repreſenting it, and afterwards tet one foot on M, the other will thery on 
the Corppals Card amongſt the points the True Courte. 

. 
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Or thus, you may have two Compaſs Cards, to move one upon the 
other, as you ſee here, and taking the true Amplitude from the graduated 
limb ſet it from the Eaſt point, if the Obſervation be at riſing, or elſe Weſt 
point of the under or fixt Compaſs, either towards the North or South ac- 
cording as the Amplitude is, prick alſo the Magnetical Amplitude thereon 
after the ſame manner as to C, then take the diſtance between the point . 
of Xagnetical Amplitude C, and the North point of the lower or fixt 
Compaſs, prick it from B, the point of true Amplitude to M, and bring 
the North point of the moveable or upper Compaſs to M: then if you 
look any Courſe on the upper Compaſs, the point againſt it on the neather 
Compal is the true Courſe, or the Contrary. 
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Example 2. 


In Latitude 41* oo! North, the Sun having 17* o& Declination South, 
the Magnetical Amplitude at Sun-ſet is obſerved to be 36* oc from the 
Weſt Southward, what is the Variation, and which way is it ? 


By entring the Table of Amplitudes with tbe Latitude and Declination 

as before direted, the rrue Amplitude will be 

Mag. Ampl. 36* o0' found to be 22* 47', which being pricked on 

True Ampl, 22 47 the Circle from W (as before direed) to B, 

——— and alſo the Magnetical Amplitude to C, the 

Fariat. 13 13 diſtance between MN ſhews the Variation to be 
be 13* 13', and that:Eaſtward from the North. 


Example 
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Example 3, 


Let the Declmation be <—=—— —iz oY 'North 

The Latitude be — —-——5o 0o North 

And the Maganetical Amplitude at Sun ring ————29 co South 
And it be required to find the Variation of the Compaſs. | 


Having deſcribed a Circle and quartered it, prick the true Amplitude 
(which by the Table of Amplitudes is found to be) twenty three Degrees 
: forty four Minutes from E the Eaſt point towards the North to B, and the 
| Magnetical Amplitude 29* e0', from E Southwards 
Mag. Ampl. 29% co! (according to the Obſervation )'to C : then 
True Ampl. 23 44 taking the diſtance between C the Xagnetical 

,, —— Amplunde, and N the true North, ſet it from 

Variation 52 44 þ Northward, and it finds the point M, the 
From the North Weſff- Diſtance between M and N is 52* 44' the Vari- 

ward. -ation, which is Weſtward, becauſe M falls be- 
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Example 4. 


Let the-Neclination be ———— ———:* oo' South 

The Latitude be — —————4 oo North 

And the Magnetical Amplitude at Sun Riſing 17 co North 
To find the Variation. 


The True Amplitude by the Tables is 16* 54', from the Eaſt Southward, 
becauſe the Declination is South, 


Magnetical Amplitydeo. —— —— "i RE 
True Amplitnde- —— ww 6 
The Viriarton from the North Eaftward=—— —— ——_— = 


As is ſeen by the Fignre. 
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Example 5. 


Being in Latitude 51* 30' North, the Sun having 21* oo! Declina- 
tion North, I obſerve the Magnetical Amplitude at Sun ſet to be 49* oo! 
from the Weſt Northward, and require the Variation, 


Firſt, by entring the Table of Amplitudes. 
I find the True Amplitude to be 35' 8', which.being pricked on. the 
Circle, as before direed, and alſo the Magnetical Amplitude. 


I ſee thereby the Variation to be 13* 52', that is, the North point 
declines from the true North, or interſeQtion of the Horizon and Meridian 
13* 52' towards the Weſt, 


Alaegnetical Amplitude —- - : 49* 00! 
True eAmpltyde  ———=——=————— 3 Oo8 
The VANIUL— — — — —————— 52. 
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EXAMPLES. 


The Variation by the Azimuth. 


E xample 1. 


May 1, 1680. Afternoon, in the Latitade 59* oo' North, the Sun 
having 30* oo' Altitude, the Magnetical Azimuth was Obſerved to be 
126* 30' from the North weſtward, that is, 53* 30' from the South Weft- 
ward : what was the Variation of the Compals ? 

By calculation as direed in the Coſmography, the true Azimuth is 
found 74* 26' from the South Weſtward, which you muſt prick from 
S Weſtward to B, and the Aagnetical Atimmth 53* 30' from $ to C: 
then taking the diſtance CN, and ſetting it from B Northward, it will 
find the point M, and MN is the Variation. 


True ALimuah— ——— ————— 74* 260 
Mag. Atimuth —— —— _ 53 ' 3© 


The Variation from the North Eaftward,— -—— — -——20 56 
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E vample 2. 


May 9, 1680. Beforenoon, in Latitude 58* oo! North, the Sun ha- 
ving 32” 09' Altitude, the Magnetical Azimuth from the North was 
Obterved 127* o&, which is 53*00', from the South Eaftward : what 
was the Variation ? 


By the Latitude, Declination, and Altitude, the Tyue Azimuth will be 
found to be 76* 10' from the South, which being pricked on the Circle 
towards its proper Coaſt, and alſo the Magnetical Azimuth x 4$* o0'; the 


. 


Variation willappear to be23* 10'; from the-North Weſtward. - 


True Azimuth- . EE ITT 8 {-4 
Mag. Azimuth —— ——— — — 53 00 


The Variation. —— ——— +23 IQ 
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Of the Quantity of a Degree of a great Circle on the Earth, 
and how it's found, 


Tire are many ways of diſcovering the quantity of a Degree on Earth, 

but none ſo natural as that wſed by our Country-man Mr, Norwood, 
which was to meaſure withal exa&nels pollible the diſtance between ſome 
tio places lying direQly under the Meridian, or North and South one of 
another the farther diſtance the better, and to Compare that with the 
Degrees and Minutes in the difference of the Latitudes of thoſe two 
Places, the Latitudes of both -places being obſerved with all the niceneſs 
and curioſity imaginable. By this means he found no lefs than 367200 of 
our Engliſh feet to anſwer to a Degree of Latitude, which hath been 
farther ſince confirmed by many other experiments in our own Country, 
but the greateſt confirmation is that by the very ſame manner of Experi- 
ment, viz. by meaſuring between two places under a Meridian in 
France,hath been found 365 184 Engliſh feet in a Degree. But Mr. Norwood 
confidering that the Ships way is more than is realy given by the Log-line, 
and that it is more ſafe to have the Reckoning lomewhat before the Ship, 
flung away the 7200, retaining only 360000 to one Degree, and conſe- 
quently 6000 feet to a Minute or 57 part of a Degree, according to which 
account there is of our Statute meaſure of 5280 feet to the Mile, 68 3# Miles 
to a Degree, and of the Engliſh Sea Miles, or Faliar Miles of 5000 to 
the Mile, 72 Miles, or 24 Leagues in a Degree, and the whole Circum- 
ference of the Earth is 8640 Leagues, which is 120 Leagues leſs than'the 
French experiment makes it, and than really are. 


5280) 360000 (68 5[000) 360/000 (72 36@ 
3168 25 24 

4320 10 1440 

4.224. 10 720 

960 © 3640 


Of the Eftimatio#t of a Ships way at Sea. 


In the now praRtice of Navigation, there's hardly any thing more 
neceffary than to be able to make a good eſtimate of the Ships way with 
any Wind, 


For 


I OY b 


Of Navigation. CHnap: VI. | 


- 


For which many ways have been thought of by Wheelworks, &c. 
but to little purpoſe, the Nations now of Fame and Experience at Sea 
making better work, by means of leſs contrivance and intricafie. Some 
only gueſſing by the Sail born and running of the froth or water by the 
Ships fide, as the Spaniards and Portugneſs, others by flinging into the 
water & Chip or the like, and counting how many equal timed paces 
they can make on the Deck, while the ſaid Chip drives between any two 
bolt heads or marks on the fide, which is uſual amongſt the Dutch : But 
the moſt approved way and now moſt followed, is by our Engl:ſh-Log and 
Log-line. 


Of the Log, and Log-line, 


The Log is only a piece of wood, which being tyed to a line and caft 
over board, and the line veered out as faſt as the Log will carry it away, 
or as the Ship Sails ſo that it may have leaye to pull away as much line, 
as it can without being dragged by the Ship, any more than what the 
- weight of the line will do, doth ſhew according to the time it's veering 
how much ſke hasSailed, and conſequently her rate of Sailing. 

This line at about 1o Fathoms from the Log, (which is allowed that the 
Log may be out of the eddy of the Ships wake, before the half minute, 
which is the time moſt commonly allowed for the veering the line, begins 
to run) has a mark or knot for the beginning, and from thence is marked 
into ſpaces called knots. 

The ſpace of line between knot and knot ought to be ſuch a part of a 
Minute of a Degree, as the half Minute of time is of an hour, fo that 
the half Minute being the one hundredth and twentieth part of an hour, 
the length of line between knot and knot ſhould be the one -hundredth 
and twentieth part of a minute of a Degree of a great Circle of this 
Terraqueous Globe. And a minute being as is before proved ſix thouſand 
Enzliſb feet, the length of the line between the knots ought to be 5o feet : 
But they are commonly knit at but 7 Fathoms or 4.2 feet diſtance, ground- 

ing upon this error, that there's but 300000 feet 

i2ſ0) 6oo'o (5o in a Degree, and but 5oco in a Minute, Yet it 
| 60 being ſtill found by the Ships run, that this did not 
—_ anſwer to the parts of a Degree, they have lefſened 

Fo their half Minut®@ by about five ſeconds of time, 

which brings it to the ſame thing in effe&. Never- 

theleſs it were to be wiſhed that the latter though it ſerve a turn, might 
be omitted, and the true half minute brought in uſe with the Zog-tine 
knit at its true lengths, | 
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So many knots as are veered in half a Minute, ſo many Miles the Ship 
Sails in an hour, or ſo many Leagues and ſo many Miles in a Watch, or 
four hours. 


As three knots in half a minute is three Miles in the hour, or four 
Leagues ina Watch; Four knots in half a minute is four miles in an hour, 
or five Leagues one mile in a Watch. 


The Log is m__—_— thrown every two hours, but ſome throw it every 
hour. Every Noon if poſhble the Latitude ought to be Obſerved, but 
whether Obſervation or none, the Maſter and his Mates, then call for the 
Log-board, and add up the knots and Fathoms run fince the laſt noon, the 
ſum ſhews the miles Sailed that twenty four hours, if the Log were Caſt 
every hour ; but if it were caſt but once in two hours, they double the 
ſum of the knots run, and that ſhews the miles Sailed, If you would 
have the Leagues Sailed divide by three. 


This account ruff taken off the Log-board, ought to be entred into a 
Book called a Traverſe Book, or Log Book, and afterwards the Traverſe 
from laſt day noon being worked, and the difference of Latitude and De- 
parture found and Correged by Obſeryation if any made, muſt be.entred 
fairly in another Book called a Fournal, 
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The Traverſe or Log-Book for a Voyage intende 
by Gods aſiſtance, for the Cape Good-bope im the 
Ship of London. 


Anno, 1679, 


Fune gth. Being Munday, at about + an hour after 4 i 


þ | X . 
—T<W. FSFE Ithemorning, we ſaw the Zizard point bear N N E abut 
ST 7 4 os ot Leagues of us. - We hada freſh gal-, fair weather, - 
olW S W ſmooth water. 
7 [Zenith Diff. 26* 25" Y The true Difer. of Lati. is 25, 
d Declination 23 10 with which and the Diſt. run 64 m. 
9 — the true Courſe will be found to 
10 Lat. by Obſer. 49 35 J be Welt 33* S, and the Meridi, 
[1 | | Diſtance 53 m Welt. 
1 


— 
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Afiles Kun. 6 _—_— | 
l WSW| ESE | Fune1cth. Being Tuelday, was fair weather, [moot 
2 Iwater, the wind decreaſing by Degrees till Midnight. 

3 

4 Zenith Dil. 25* 5o'Y The true Courſe I allow to be 

5 Declination 23 o5 C Welt 26® Southerly, whence the 

F 6 —— —- C Diſt. run will be 91 m. the Diff. of 

7 — SE [:.by0bſer. 48 55 3 Lat. zom, and the Merid. Diſt. 

8 81 m Welt, 

9 
lo 
ti 


COS. On > 9 I. 4 


pany — 
[S) 


NMOPUYuTTrUMDMCDCT TY D_c. 


* of Navigation. | 


— 


b | &1f4.| Courſes., | 


— - 


— 
———— 


Func 1 ith. Wednelday, tnick hazy weather, In the nigh 


Winds. | 
N E {ome thunder and lightning, at four in the morning we vu 


FE : , 

al 2 with a top Sail more. 

2 

- 2] 5 NbyE Zenith Diſt, 25% 29 The true Courſe I conclud 
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The Journal to the former Log-Book, for a Voyage intended 
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by God's aſſiſtance for the Cape Buona Speranca. 


Anno, 1679. 
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Sailing by the Arch of a Great Circle. 


Places, yet cannot come fo much in ule as the two former 

kinds of Sailing, Men being cither drawn from it by conveni- - 

encies of winds and ftreams;, or elfe forced from it by crols 
winds, and Pirates, or interpoſition of Shoules, Iſlands, Heaulands, cc, 
Nevertheleſs for their ſakes whoſe Curioſity leads them to a deſire of 
underſtanding thisalſo, I ſhall add a few pages thereof. 


T : though it ſhew the neareſt way and Diſtance between two 


If the two Places to be Sailed between, be both under the EquinoRtial, 
the Courſe is diretly Eaſt and Weſt, and the Degrees Difference of 
Longitude tis the Diſtance. 


If the two Places be both under one Meridian, the Courſe is direQly 
North or South, and the Degrees Difference of Latitude is the Diſtance, 
unleſs the two Places be one in South Latitude, and the other in North, 
and then the Sum of the two Latitudes is the Diſtance, 


Propoſition 1. 


T. Two Places one under the EquinoRtial, the other in North or South 
Latitude, the Latitude of this latter Place, and their Difference of Lon- 
Situde being given, to find their Diſtance on the Arch of a Great Circle, 
The poſition of the firſt Place from the ſecond, and alfo of the ſecond 
from the firſt. 


Let the Difference of Longitude between to Places be 66*, and the 
Latitude of that Place having Latitude 50* o0'. 


Geometrically. 


With the Chord of 60*, deſcribe the Circle ABCD, which is to 
repreſent the Equino&ial, draw the Diameter A C, and at right Angles 
thereto the Diameter B D, from D, Prick the Difference of Longitude 
given 66' to L, and draw the line PL the Meridian of that Place in the 
EquinoRial, and the line G H at right Angles thereto. 


Prick 


' a» 
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Prick the Latitude given 50* from D to E, and laying a Ruler over 
C and E, find the Point F repreſenting the tlace in 50* oc! Latitude. 
with any convenient extent of the Compaſſes, ſetting one foot in L, 
with the other make a ſmall Arch at m, and another at », and afterwards 
fixing one foot in F, with the other make two other Arches croſling the 
former in mand x, over whicha Ruler being laid will find on the line H G 
produced the Point 9. Laſtly, Setting one foot in g, with the other 
deſcribe the Circle L Fl, repreſenting the Great Circle paſſing over the 
two Places, 
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To Meaſure the Arch LF which is the Great Circle Diſtance. 


Lay a Ruler over I and KR, and thereby make on the Limb the mark þ, 
then prick H h from L tol, and laying a Rular oyer I /, make the mark p, 
which is the Pole of the Arch LKI. Laftly, Laying a Rular over the 
points p and F, find the pointy, ſo is Ly the meaſure of the Arch LF, the 
Great Circle Diſtance. 


To Meaſure the Angle F LD. 


Which ſhews the Poſition of the place F in 50® 00” Latitude from that 
at L under the EquinoGtial, lay a Ruler over the points p and L, and make 
. the mark s, the Arch 51 is the meaſure of the Angle LF D. 


To Meaſure the Angle LFD. 


A Rular laid over F and p finds the point ?, and the Arch At is the 
meaſure of the Angle F. 


Arithmetically. 
- In the Rightangled Spherical Triangle LDF, Rightangled at D are 


Siven the ſides LD the Difference of Longitude, and F D the Latitude 
of the Place having Latitude, to find the Angles Land F, and fide LF, 


To find the Angle F LD. 


DL is the Mean, and the Angle I, and fide DF are adjacent ex- 
treams; Therefore, 


As the Tanvent of FD 59% 00'———= — 0,076 


Is to the Radini-. —— —  --- 0,000 


So us the fine of LD 66* o&' a =—_— 070 
To t WS ELD gr adept moet OTE 
: o the Tangent of the Angle 52 32' equal tot Em 


- 
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To find the Angle LF D. 


FD + the mean, and the ſide LD, and AngleF are extreams adjacent z 
theretorc, 


As the Tangent of LD 65* 09'——=>—— — ————192,351417 


Is to the Radius —— —— — — — 10,Cc009T0 
So is the ſine of DF 53% 087-—— — —9,4254 
19,584254 


To the Co-tangent of the Angle LF D 51* 1& 
equas to At. TT 3 £ 9,5 32937 


To find the fide LF, 


LF is the mean, and the fides LD, DF are extreams disjunR, and 
the mean is ſought; therefore, 


fs the Radinz—— > — 10,c000C0 


Is to the Co-ſiae of LD 66* OO —— —— —— — —9,609313 
So is the Co-ſine of DF 50? 00' — — 9,308067 


To the Co-ſineof LF 74* 51' equal to Lr.——— 


x9,41 7380 


Propoſution 'J 


2, Two Places both in the ſame Parallel of Latitude, the Latitude 
and their Difference of Longitude being given, to find the Great Circle 
Diſtance between them, and the Angles of Poſition, 

Admit two Places in the Parallel of 5c* oo' Differing in Longi- 
tude 62? 00. - 

Geometrically. 


Having deſcribed the Circle ABCD, and drawn the Diameters A C, 
BD at rightangles one to the other, prick 60* oo' the Difference of 
Longitude from D to L, and draw LP1, arid at rightangles thereto 
OPR. Then prick the Latitude 50? cc' from D to E, and laving a 
Rular over C E, find the point F, through which deſcribe the Parallel of 
Latitude FZN. Afterwards bife& the Angle L PD, draw the obſcure 
line MP g, and ar rightangles thereto GP H. Laſtly, by two inter- 
ſeions as was ſhewed in the laſt Propoſition, find the center g, and 
deſcribe the Arch GZFH. ABC D repreſents the EquinoQtial, P the 
Pole thereof, APC, _ PI, BPD, GPH Meridians, Z one — the 

. accs, 
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Places, F the other, LP the Meridian of the one Place, DP that of the 
other, LD orthe Angle LPD the Difference of Longitude, ZF their 
diſtance on the Great Circle, ZK F their diſtance on the Paralle), where 
its very conſpicuous that the Arch of the Great Circle, paſſes nearer the 


Pole than the Parallel of Latitude, and »P is the Arches neareſt approach 
to the Pole, or Complement of its greateſt Latitude. 


D 


& - To find the. Pole of the. dich GZFUN. RT <A" 


A Ruler laid over H# fin''s the point r, the diſtance M r pricked from 


G anus (nepranth, anu aRuler over H / finds the point p the Pole of the 
Arch G a H. 


To 


Sf; 
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To meaſure the Arch ZF the Great Circle Diſtance. 


Lay a Rular over p and both z and F, and it will find the points 5, 
and the ſpace 5: meaſured on the Chords, is the meaſure of the Arch z #F, 
the Great Circle Diſtance required. 


To meaſure the Angle PF or PF x. 


Lay a Rular over z and p, and it finds the points, and O « is the meaſure 
of the Angle Pz F. 


To meaſure M n the Greateſt Latitude. 


Lay a Rular over H and », and it fins the point r as before, and M 
is the meaſure of Mz the greateſt Latitude, this great Circle Arch ſhall 
paſs through. 


To find the Latitude this Arch paſſes over at every five or ten Degrees of 
y Longitude from either 2. or F. 


Take five Degrees from the Chords, prick it from L or D, drawing 
Meridians through each point , afterwards take go Degrees and prick 
from each of theſe points towards O, then a Ruler over each of theſe 
points, and the point where its correſponding Meridian cuts the Arch 
z F will find points towards R, whoſe Diſtance from L is the Latitude 
at that Longitude. But this I ſhall make plainer and clearer in the next. 


Arithmetically. 


In the Equicrural Spherical Triangle z PF, are given the two legs z P, 
FP the Co-latitude of the places you are to Sail between, and the con- 
tained Angle z P F their difference of Longitude, to find the ſide z F the 
Great Circle Diſtance, and Angle PzF or PF z. 


For the fide ZF the Diſtance. 


The Meridian P » divides the Triangle ZPF, into two Rightangled 
Triangles in each of which, are given the Co-latitude, and & Difference 
of Longitude: as in the Rightangled Triangle z »P is given = Þ the 
Co-latitude, an+ £ z P », the half Difference of Long. to find z » the half 
Diſtance, in which zz is the Mean, and z Þ and £ z Pn disjun cx- 
treams. Therefore, 


Os al} 
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Is to the Co-ſine of 50* co the Latitude —— —————9,8080675 
So is the ſine of 30* 00' the half difference of Longitude — —— 9,69897c0 


To the ſine of 18* 45' half the ſide ZF the great Circle? _ 
diſtance, and the whole diſtance 1s 37* 30” equal to 5t, 945070375 


For the Angle P z Fer PF 2. 


In the Rightangled Triangle z»P, =P is the mean, and the Angles 
Pzzn, nPz are extreams adjunct; therefore, 


As the Cotangent of 50% 00' the half difference of Longitude — 10,2385606 


Is to the. Radins - _ — ——.——J0,0000000 
So #5 the ſine of 50* 00' the Latitude —— —— —— —9,8842540 


I 8842540 
9 3 
Tothe Co-tangent of £6* 0S' the Angle Pan, ————— —g,6456934 


To find the greateſt Latituae, 


In the Rightangled Triangle z  P, is given the fide z P, and Angle 
zPrn, the Angle zP 7 is the mean, and the ſides zP, and Px cxtreams 
adjun& ; Therefore, 


As the Tangent of 50* 00' the Latitude —— + ——10,0761865 


Is to the- Radius _ — —— 1 ©, 0000000 
So is the Co-ſine of 30® 00! the Angle x Þ n —— 9975306 


To the Tangent of 36* 00' Pn the Complement of th bp pit 
o the Tangent of 36* 00' P 1 the Complement of the 
greateſt Latitude. CI rrnrnnn ent cnn rn : 943613441 


To find the Latitude the Arch paſſes at every five Degrees of Longitude. 


Let P x be a Meridian at 5* Longitude from z, then in the Rightangled 
Triangle x »Þ is given the ſide P, and Angle x P n, to find the fide x P, 
the Co-latitude of the Arch at that Longitude, you may find allo the fide 
x2 the diſtance to be Sailed to alter 5* of Long. and alfo the © P xn 
the £ of poſition at that Longitude. 


B. 3- The 
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3. The Latitudes of two places lying in the ſame Hemiſphere, 
and there Difference of Longitude being given, to find the 
Great Circle Diſlance between them, and the Angles of Pe- 
ſution, 


\ F 
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Let the two places be the Lizard in Latitude go* ro' North, and Cape 
Cid in Latitude 41* 5o' North, whoſe Difference ot Longitude is a- 
bout 58*. 


— 
_— - 


Having deſcribed the Circle A B CD, and drawn the Diameters AC, 
BD, prick 58* the Difference of Longitude, from D to L, and draw 
the line LP, afterwards prick 50* oo, the Latitude of the Lizard from 
DtoE, and laying a over A and E find the pointF : then prick 
41? 5& the other Latitude fromL = and laying a Ruler oyer H — 
= 0 2 


- 


* i *..t 
7 
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the point z. Draw the obſcure line z G, and at right Angles to z G 
draw G g, which being produced, will concur with the line LI produced 
in b, Laftly, through the three points z F h, deſcribe the Arch bz F, which 
will repreſent the great Circle paſſing over both places. 


To meaſure the Arch z F the great Circle diſtance, you muſt firſt find the 
Pole thereof thus. 


Draw the line RPK, and at right Angles thereto draw alſo M P 4a N, 
Then laying a Ruler over K and amark 5, and lay sN fromRtor, a Ruler 
over K and z will find p the pole of the Arch RzaK. Laſtly, lay the 
Ruler over p, and both z and F,making in the Limb the marks v w, and the 
Archvwais the mealure of z F the great Circle diſtance. 


To meaſure the Argles of Poſition P&F, 2 FP. 


Lay a Ruler over p and z, and find the point .x, then is x G the meaſure 
of the Angle PzF, Again the Ruler laid over p and F finds the point k,, 
and k C is the meaſure of the Angle z F P. 

N s is the greateſt Latitude the Arch paſſes. And LN is the Longitude 
from z of the greateſt Latitude. 


To find the Latitude this Arch ſhall paſs through at every five or ten Degrees 
of Longitude, &c. from either place, 


Prick ten Degrees from D to 10, and from 10 to 20, and from 20 to 
30, Cc.toL, and draw the lines 10A P, 20«P, 300 P, cc. Then take 
the extent between Dand C, or Dand A, and prick it from 1o to 1, and 
from 20 to 2,and fromzo to3, &c. Then laying a Ruler over 1 and a find 
the point s, ſo is # 16 the Latitude at ten Degrees Longitude from F, 
lay the Ruler over 2, e, it finds the point m, and mz 20 is the Latitude at 
twenty degrees Longitude from F, &c. 

Here I might have ſhewed the meaſuring of the Angles of Poſition, 
at each five or ten Degrees difference of Longitude, and the diſtance 
that muſt be Sailed in altering each five or ten Degrees Longitude, and 
how to have found the difference of Longitude, and Angle ot Poſition at 
each Degree, or half Degree difference of Latitude, or the difference 
of Longitude and Latitude, and diſtance made in altering the Angle of 
pr a quarter or half a point, but that we haye been two large 
already. 

The ProjeQion here uſed is not the eaſieſt to delineat, or moſt con- 
venient to meaſure from the diſtances, Latitudes and Angles, but con- 
ſidezing that the chief ufe of this Circular Sailing is only to exerciſe 
Youth in Spherical Triangles, I have choſen that Proje&ion which might 
repreſent the Triangtes beſt, and make the thing plaineſt to view, other 
ways they may find in Mr. Philips Geometrical Seaman, and Mr, Collins 
Plain-Scale, & c. 
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Arithmetically. 
To calculate the great Circle Diſtance 2, F, 


In the Oblique Triangle zP F is given the fidez P 48* 10', the Com» 
plement of the Latitude of Cape Cog, and the ſide FP 39* 50! the Co- 
latitude of the Lizard with the comprehended Angle z P F 58* the dif- 
ference of Longitude, to find the ſide z F. 

The eaſieſt way to work this is by the Verſed fines; thus, 


2) 58? oo The Log. ſmeof 48* 10 9,8722076 
29 0 The Log. fine of 39* 50 -—— 95065579 
The double of the Log. ſine of 29% 0) —— —1 9,371 1424 


The natural ſine againſt = — $9,0499075 
Is 1123361 which doubled is — — 2246722 
48 10 The Nat. Verſed ſine of 8* 20' the difference 
39 yo of the ſides 6 —— 105584 
8 20 The Verſed ſine of 40* 7' the 
the diſtance ſought — —= &- 2352306 


To find the Angles of Poſition. 


In the Spherical Triangle z PF are given, z P 43* 1& the Complement 
of the Latitude of the Cape, the fide z F 40* 7! the diſtance, and the 
Angle zPF 58* oo' the difference of Longitude, to find the Angle 
PF z, 


As the ſine of the diſtance 2: F 40* 7' 
br to the ſine of its oppoſite Angle 58* 00! —— — ————9,9284205 


— 19 


So is the ſine of the ſide 3 Þ 4.8* 10 —_ 

" 19,300628r 

To the ſine of its oppoſite Angle PF & 13* 42'—— mo 9,991508g 
Then for the Angle P = F,, fay, 

As the fine of the fide & F 40* 57 ————————————9,091192 


| I tothe ſine of 58* 00! the oppoſite Angle ——— — —— —9,9234205 


Se is the ſine of FP 39* 50 ——— —— 9,3c65575 
19,7 3497 80 
To the ſine of its oppoſite Angle 57* 28'===———==—=—9,9255558 


. To 
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To find P a the Complement of he. guns Latstude this circle ſhall paſs 
through. 


In the Rightangled Triangle = P «, Rightangled at a, are given the ſide 
z2ÞP 48* 1c', and the Angle P z a, to find the fide P 4; thus, 


As the Radins- — —_ — — 10,0000008 
b I: to the ſine of =P 48* 10' — 9438722076 
3 So us the ſine of the Angle Pza 575* 28 949258585 


To the ſine of the fide Pa 38* 55 the Complement of 
the greatesF Latitude. c— —_ —— -X9,7930664 
as 
Afterwards find the Angle z P a; thus, 
As the Radins — — - —— —-— 10, 0000008 
Is to the Tangent of P a 38* 55 -— — ———9,9070773 


So ts the Co-tangent of & ÞP 48* 10'——— ———9,9;18g6t 


To the eo-ſine the Angle & Þ 4 4.3* 43' which being taker! | 
from the Angle & PF leaves the Angle FP a————— —Xx9, 8589734 


To find the Latitude of this Arch, at each five or ten Degrees difference of 
Longitude from &, or the Lizard, and alſo the poſition. - 


From the Angle =P 4 take ten Degrees, and there remains the Angle 
8P x, theninthe Rightangled Spherical Triangle & P a Rightangled at 4 
are given the Angle 4P a, and fide P a,tofind the fide & P the Complement 
of the Latitude, and the Angle P 8 « the poſition. 


If it were required to find the Longitude and Latitnde of this Arch, at each 
quarter point alteration of the courſe. 


Either by adding or ſubducting according as the Caſe requires, ſuc- 
ceſſively 3 point from the Angle P z «, find the Angles P44, Pya, Cc. 
and then in the Rightangled Iriangle 4P a, are given the fide Þ a, and 
AngleP 8 a, to find the ſide #P the Complement of the Latitude, and 
Angle #P athe Longitude from the Perpendicular, which being compared 
with the AnglezPa, or F Pa will give the Longitude from either & or F. 


But if it were required tofind the Angle of pofition and Longitude, 
at each half Degree or Degree of Latitude from either « or F. 

By ſubtraQing or adding (as the Caſe ſhall require, 30' or a Degree 

to the ſide-z P find the fide P þ,then in the Rightangled Triangle 8 P «, will 

be 
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be given the ſides P&, andP « tofind the Angle 8Pa, andP&a. Here 
I might ſhew how, after you have calculated the L:titudes of the Arch 
at each ten, five, or ſingle Degree of Longitude, to make pricks on the 
Mercators Chart, and to trace a Curve through them, repreſenting the 
uo the Great Circle, cc, But I have too much fſwelPd the Volum 
already. 


How to find where Currents are, and which way they ſet, and their 
rate of Driving, or Drift. 


A good way to diſcover the great and moſt notable Currents, is by 
keeping an exact account of your way both outward, and homeward, 
according to your dead reckoning ; being very curious in obſerving the 
way your ſhip makes by the Log-line, for it's not your corre account 
but your dead reckoning that is here to aſſiſt you. Therefore you muſt 
de careful to try how the Ship goes by it when you Sail near the Meridian, 
how ſhe's drawn from her courſe, as again when ſhe's ſteered direal 
Eaſt or Weſt, take good notice if ſhe alter her Latitude. As for thoſe 
gueſſings by Ripplings of the water and driving of froath, &c. along 
the ſhore when in fight of it, they can ſtand a man but in little tead, But 
the moſt uſual and way of obſerving a Current is thus ; 

When there's a ſmooth Sea and not much wind, heave out the Boat 
taking into her three or four hands, a Compaſs, Log-line, and half-minute 
Glaſs, with a line or ſmall warp of aboye an hundred Fathoms long, to 
the end of which line faſten a 
Triangular piece of board as the 
board ABC, and to one of the 
Angles faſten a good weight of B 
Lead to ſink it, ſome uſe inſtead | JN 
of this board a Kettle tied by the / "Ih 
bail, When you are off from the —— 

Ship, caſt over your board or Kettle | 
| _ it ſink at leaſt 60 Fathom, 
and if you have line enough let it 
© 100 or 126 Fathom, then be- 
ying the line faſt about her ſtem, 
it will bring her up and make her 
ride as if at an Anchor. 
Then caſt over your Log, turn up the Glaſs, and as you veer out the 
» Log-line, ſet the drift of the Log with your Compaſs, ſo ſhall you know 
whether there be any Current or not; and if any how it ſets, and the 
rate of driving, remembring to add always to the drift, if the line ſhe 
ride by be ſixty Fathom 3} part, if the line be 80 Fathom 5, if an —_— 
athom 
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Fathom the* th part, cc. of the drift more for the drift of the Boat : 
for tho the Boat ſeem to ride or lic ſtill, yet ſhe's found by experience to / 
drive the mean time, but whether thete allowances be the very truth 
I ſhall not much contend, they are delivered as agreeing with experience, 
and therefore may be uſed till farther experience better informs. Yet 
note that the bigger the weight and board is that the Boat is to be rid by, 
the leſs will be her drift. 


Of Lee-way. 


That you may be the better able to judge of a Ships Lee-way, always 
when you are by a wind and have Land in fight juft on head, take notice 
as you keep the Ship ſteered on the point the Land bore on, how ſhe 
ſlides away tO Lee-ward, and the Land appears till more and more to 
windward , for by ſuch kind of Obſervations taking notice of the Sail 
abroad, ſtreſs of wind, Ships trim, and growth of the Sea, the Judgment 
may be ſo ſtrengthened that a man ſhall rarely fail in giving a pretty true 
allowance. | 

If the Land in = be not right on head, yet by taking notice of the 
point it was on at firft, and how it weathers in keeping the ſame courſe, 
you haye the ſame advantage. ;, 
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PREFACE. 


G 2 AT the Reader is like to meet 
#58 with in the following Treartiſe, the 
2» Contents will inform him, whar 
2 WV {S=? occaſioned the writing of it I have 
WS intimated in the firſt SeFion ; I have 
SF ES farcher ro add , that I thought I 

| could not perform any piece of 
Service , which might more juſtly deſerve acceptance, 
or be more uſefull co the 'Ingenious Student of 4ſftre- 
nomy chan this ; wherein I have ſhewed him how all 
the Diurnal Appearances of the Sun 'and Stars are 
harurally made, and how laying aſide all thoſe Old 
Projeftions” of the, Sphere, which falſly ſuppole che 
Parths' Stability , they may be repreſented, and the 
Problems. concerning them anſwered by New -ones , 
grounded on thartitrue Syſtem of the World , which 
. A 2 ſup- 
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ſuppoſes the Annual and Diurnal Motions of the Earth, 
propoſed firſt by Pytbagoras, aſlerted by Copernicus , de- 
monſtrated by Kepler, and as moſt agreeable to reafon 
and experience approved and entertained by the ableſt 
Aſtronomers 'of our "Times. 

Hence L have given it the Name of the Do#rine of the 
Sphere , wherein if my Reader ſhall think I have an- 
ſwered but few of thoſe many Problems that may be 
propoſed , I mult tell him, that though I have handled 
only che moſt ordinary and uſeful, yer it (as I ſuppoſe) 
he underſtands the Nature of Projections, and the 
Reſolution of Spherical Triangles ; he will readily ap- 
_ prehend how other Circles may be drawn in thar [ 

have deſcribed, and more Triangles formed, whence 
anfwets may be given to any Problem concerning the 
Phainomena of the Sun or Stars , as eaſily as by any of 
the Prolemaick Projections hitherto uſed and Taught, 

And leaſt what I have writ ſhould prove aſclef ro 
him. for want of ſuch a perte& knowledge in 'Trigene- 
metry,; Lhaye laid down the Analyſis or Canon, wh 04] 
by. every particular Problem is anſwered in wordsar 
length, for I know very well there are a ſort of diligent 
-and curious Men in the World, who tho they may not at 
frt-apprehend the reaſon of a Rule, yer having fre- 
quent ogcaſion to employ ir, may at length make them- 
telves Maſters'of it , and-to:ſuch works of this Nature 
prove generally the moſt uſefull. : 

4. For\ whole! ſake I: have followed the ſame plain 

Merhod. in the Second Part, where] have Taught how 

tofind withig.whar ſpace onthe Earth the Solar Eclipſe 

is viſible, and yhere che ptincipal Phgſes appear , by 

Calcularion,; as alſo how all che requiſttes * the ſame 
| | | : Feli-© 
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Eclipſe may be found , for any given place, withour 
the Calculation of Parallaxes ; which uſeful Invention 
having never appeared in Publick before, L find my 
ſelf obliged co give the following accounc of irs Origi- 
nal, that I may not hercafcer be accuſed of injuſtice ro 
two of my ſingular kind Friends, the admirably In- 
genious Sir Chriſtopher Wren, (Maſter Surveyor of His 
MajeESTIES Buildings) and our Southern Tycho , 
Mr Edmond Halley. 

Ic was in the Winter of the year 1676. thatT light 
upon this Method ; The Autumn before ſome ſpots 
had appeared inthe Sun, and then | was obſerving a 
Compact one that made more than twoentire Revolu- 
tions before it was wholly extin&t; Examining my 
Obſervations to find the Reaſon of their different Ap- 
pearances , I collefted from them, that the ſpots ad- 
bered to his Superficies, and that they were carried 
round his Center once in 25 days and a quarter,the Nor- 
thern half of that Axis on which this Revolution was 
performed ,. being inclined about 8. Deg. to the plane 
of the Ecliptick, betrwixt the- 12 and: 18* Degrees of 
Virgo, which being concluded, L found that allowing 
whar alterations muſt. neceſſarily happen in their. Ap- 
Prrances, by reaſon of the Earths Diurnal Progrels in 


_ her Orbit, all my Obſervations would be af 
asnearly as I could expe&t. And now having 


een how 


the Poles, Axis, Equator, and Parallels in the Sun altered 
their Appearances to the Eye placed on the Earth , ac- 
cording as ſhe changed her place in her Orbit , this pur 
me upon conſidering how the Axis of the Earth, and” 
the ſeveral Paths, or Parallels imagined on it, would 
appear from the Sun, and how. the Diurnal ——_ 
"Sy | wou 
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would be repreſented by an Orthographical ProjeQion 
of our Globe, on a Plane ſtanding at Right-Angles to 
the Ecliprick , and the Line connefting the Centers of 
the Sun and Earth : Here found whacl have delivered 
in the firſt Sefjon of the Second Part of this Treatiſe, viz; 
how the Parallaxes of Altitude, Longitude, and Lati- 
rude, were made, and given by Conſtruction, and upon a 
lictle farther Conſideration , how the Times of any 
Appearance of a Solar Eclipſe, the parts then darkned, 
with the Inclinations of the Cuſps might be derermined, 
without any Calculation of them, by the help of ſuch 
a Projeftion. Much pleaſed with this diſcovery, I 
immediately conſtructed an Ecliple I had obſerved at 
Derby, Ofob. 25. 1668. and with a brief Deſcription 
of the Method tranſmitted it to my kind Friend , and 
then Living Patron Sir Jonas Moore , by whom it was 
Communicated to the Royal Society at one of their 
Meetings; It hap'ned Sir Chriſtopher Wren was there pre- . 
ſent, who having viewed the Figure only, told him, 
that himſelf had known the ſame Method 16 years a 
gone, and to aſlure him of-it, ſent him ſoon afrer a like 
Proje&ion neatly drawn on Paſtboard, and fitted with 
ſeveral Ingenious contrivances of Numbers and Scales 
for the Conſtruction of Solar Ecliples in- our Latitude. 
This Str Jonas brought down to me, rhen Labouring 
under fome- Diſternpers, ro Greenwich, whereby I was 
ſarisfhed that the honour of the firſt Diſcovery of this 
uſeful invention was abſolutely due to Sir Chriſtopher 
Wren, whom of all Mortals I believe to have been the 
firſt, that knew how to find the Times ofthe Begitming, 
Middle, Digits theh darkned, Inclination of the 'C| 1ps 
ar any Phaſis, and End of a Solar Eclipſe, with6ur the 
Calculation of Parallaxes, In 
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In ſame Diſcourſe I had with Mr. Halley, before he 
went to obſerve the Southern Conſtellations at St. Hel- 
(ena, he Mentioned che Conſtruction of Eclipſes as poſſi- 
ble, but out of a tender Aﬀection to his own Inventions, 
or for what other Reaſon I know not, he was pleaſed to 
conceal his Method both from me, who then thought it 
ſcarce poſſible, and, for ought I can underſtand, from all 
others : Nor is it to be wondred at, that three of us 
ſhould make this diſcovery ſeverally, and without any 
Intimation of the Method from _—_ other; For to me it 
ſeems very unlikely, that any one who admits the Mo- 
tion of the Earth,and apprehends how the Moon paſſing 
berwixt the Sun and it, Eclipſes ſomePart of him to all 
thoſe People who lie under its paſſage, ſhould ever mils 
of it. But we might rather admire, (had I not intimated 
the Reaſon of it in the fifth Sefion of the Second Part ) 
that the acute Wir of the Sagacious Kepler ſhould over 
look it, when he had diſcovered the Method of finding 
by Calculation within what ſpaces on our Globe the 
Solar Ecliple is bounded, and wa the principal Phaſes 
of it would appear. 

I had almoſt finiſhed what I have here delivered 
concerning the Conſtruction of Eclipſes, when it was 
intimated to me by my kind and Ingenious Freind 
Mr. Perkins , that there was little extant in the Engliſh 
Tongue concerning the general Method of Calculation 
aforementioned, and that therefore I might do well ro 
explain it. I conſidered then that this might be perform- 


_ ed more eaſily than is Taught by the firſt famous Inven- 
ter, and withour his Nonageſſimary Table. Waving 


therefore my firſt intent, which. was not to engage my 
ſelf in any thing , thar had been expreſly handled by 


others 
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' others before me; I thought itneceſlary to impoſethisfar- 
ther task on my lelf, and accordingly wrote the precepts 
relating to that Subject, after, tho for Method ſake,they 
are inſerted beforethe Conſtruction of the Solar Eclipſe. 
In the year 1670. I firſt publiſhed Prediftions of the 
Moons Appulles to Fixed Stars, which I continued Eight 
years after (ucceſhively, firſt in the Philoſophical Tranſatti- 
ons, after in the Royal Almanack, propoling them as an 
uſeful and the moſt practicable expedient for finding the 
Longitude , or difference of Meridians betwixt any two 
places , by reaſon both of their frequency, and that a 
lingle Perſon might obtain what ever 1s required in 
Obſervations of them with a ſmall Apparatus of Inftru- 
ments, but the Calculation of Parallaxes required in 
their Application cauſed them to be leſs regarded then 
[ hoped chey would have been; I have therefore ſhewn 
here how this tedious labour may be avoided, and the 
Occultation or Emerſ1on of a Star from the Moon, or 
the Time of its viſible Conjun&ion with her Center , 
and diſtance then from her next Limb may be found by 
Conſtruftion, as the Phaſes of a Solar Eclipſe; and 
the difterence of Meridians betwixt two diſtant places, 
by Obſervations of the ſame Appulſe made at each; 
and now the main difhculty being removed, I would 
azain recommend this Method to the Study and Practice 
ot the Ingenious Aſtronomer and Navigator. 

Whom I adviſe to make himſelf well acquainted 
with the farſt part of this following Work, if he intends 
rhroughly to underſtand the ſecond, wherein the Me- 
thod of Conſtructing Ecliples and Appulles is Taught. 
And to carry this Notion along with fm which [ forgot 


ro inſert in-his proper place , That by the true diſtance of 
the Sun or a Star from the Vertex , I mean an Arch in the 


Earths 


THE PREFACE. 


— 


Earths ſuperficies intercepted betwixt two. Lines produced from 
its Center, the one to the ſtation of the Obſerver, or Vertex, the 
other to the Sun or Star. Something may after appear 
dificulr, eſpecially ro ſuch Young Artiſts, as this piece 
is properly deſign'd to Inſtrut, though I have endea- 
youred to be as plain as was poſlible ; but where there 
are ſuch able Matters as Mr. Perkins to explicate them , 
ſome little difficulties will be found rather an ad vantage, 
tharr otherways to the Student. 

The aforementioned Predictions of Appulſes gave 
occalion ro my fhrit acquaintance with Sir Jonas Moore, 
who well apprehending their uſe, and that good Ob- 
ſeryations of the Moons Motions conſtantly continued 
for ſome years, and an accurate Catalogue of the Fixed 
Stars were required , before this ealy Method was to 
be applyed , was pleaſed ro recommend me for that 
Work to his MajesTY, who has ſo far encouraged it by 
his Liberal allowance,that we need not doubt but what 
is wanting may be obtained in reaſonable Time. And 
now Sir Jonas having left a Book of Navigation in the 
Preſs, by reafon of his ſudden Deceale, unperftect, I 
thought I could not at preſent better anſwer the Engage- 
ments I lie underto my Royal, and moſt Gracious 
Maſter, than by imparting to the Publick an Invention, 
which through his Favour and Princely Care may be- 
come of ample uſe toir, in a piece deſigned by the 
Author for his peculiar ſervice. In doing of which] 


hope I may be allowed to have ſatisfied the intereſt of 
that debt of Gratitude I owe his Memory, and that the 
diſcharge of the Principal will be Reſpited, till ſuch 
time as Providence ſhall enable me with a more proper 
occaſion, which I hope may be e're long. 
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PARSE 6 


HAT the Pythagorean Syſtem of the World, is both elder 
and more rational, than any hitherto propoſed, Arguments 
fer it drawn from the vaſt Magnitude of the heavenly bodies, 
and the Rotation of the Planet Jupiter about his Ax; the 
Fundamentals of that Hypetheſis laid down. Sect. 1, 

eAn Explanation of thoſe Fundamentals , and ſome 
Terms. Set. 2. 
eA Stereographical Projettion of the Globe , or rather a Sphere or Rete cloſe 
encompaſſing the Earth, grounded on theſe Fundamentals, us taught ard deſeribed; 
what is meant by the Snns place in the Ecliptick, Seat. 3. 
How the Suns place being given; his diſtance from the North-Pole of the Globe, 
the Reflettion , his Right Aſcention, and the Angle of the Meridian and Ecliptis 
at his Center are formed,repreſented in this Projettion,and found by Calculation.S.4. 
How the Suns Diſtance from the Vertex , and Azimuth at the hour of 6 are 
made, repreſented, and found by Calculation, his, andthe Paths Diſtance from 
the Pole being given. SeR. 5. 
How the Suns Diftance from the Vertex when due Eaſt and Weſt, and the 
Time from Noon when he ts ſo, are repreſented and found by C alculation, the ſame 
things being given. Sett. 6, 
How the Amplitudes and Aſcenſional Differences are found, repreſented, and 
from the ſame Data Calculated. Sed. 7. 
How the Suns Meridional Diſtance fromthe Vertex may be found, his and the 
Paths Diſtance from the Pole being given. SeR. 8. 
How to lay down any hour Circle in the Projeftion,, to find the Suns Diſtance 
from the Vertex at any hour by Calculatin, hu and the Paths Diſtance from the 


Pole being given, Sea. 9. 
Or his Diſtance from the Vertex and Pole , with the Latitude of the Place 
being grven to find the hour from Noon, Sed. 10, 
The ſame things given to find his Azimuth. SeR. 11, 
The Diſtance of the Sun and Path from the Pole being , given to find the 
Time of the Beginning or End of Twilight, | Seat. 12. 
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How the Point of the Ecliptick in the Meridian with its Diſtarce fromthe 
Vertex, the Nonageſſime, or higheſt Point of the Ecliptick, with it, Diſtance from 
the Vertex are formed in the Projection, and how they may be found by Calculation, 
at any given time in a given Latitude, SeR. 13, 
How the Longitudes, Latitudes, Right Aſcenſions, and Declinations of the Fxed. 
Stars are made , and repreſented in the Projeition : the Reaſon of the Receſs of 
the Equanollial! Points, wherevy the Fixed Stars ſeem to move forw.ras one Deeree 
3n72 years, their Longitudes and Latitudes being givento find their Right Ap. 
centions, Diſtances from the Pole, Angle of Inclination, and Par:llaitich. Angle 
at any given T ime Sect. 14, 


PARK 


N Orthographical Projettion of the Globe , Sphere, or Rete, on a 

Plane touching the Moons Orbit , at Right- Angles to the Line Con- 

netting the Centers of the Earth, and Sun, or grven Star, by infinite 

ſtreight Lines proceeding from either to the Rete or Sphere is Taught, 

and Deſcribed, and the Moons Parallaxes in Altitude, Longitude and Latitude, 


determin'd by it only. Se. 1. 
The Breadth of the Semidiameter of the Dich, Penumbra, and Earths 
ſhadow demonſtrated, how the Eclipſe of the Sun is made. Sea. 2. 


How the true Places of the Sun and Moon , her Latitude, Horary 
Motion, Horizontal Semidiameters ,. and Parallaxes may be found by 
Calculation, by T ables annexed to this Treatiſe fitted tothe Xeridian of London, 
with E xamples,the Author diſcovers the greateſt Error of the ſaid Tables. Set. 2. 

How by the ſaid T ables to find the T ames of the Mean and True Conjunttions 
or Oppoſitions of the Luminaries, as alſo of the Principal Phaſes of a Solar Eclipſe 
under the Meridian of London , with the Longitudes of the Places from it, and 
their Latitudes where the ſaid Phaſes ſhall appear , that is, 

1. Where the Eclipſe Begins in the Sun's Vertex as he Riſes. 

2. Where it Ends in his Vertex, as he Riſes. 

*3. Where be Riſes Centrally Eclipſed. 

» Where he Sets Centrally Eclipſed, 

. Where the Eclipſe Ends in the loweſt Point of the Riſing Sz. 

. Where it Begins in his loweſk Poiny as he Sets. 

. Where the Sun is Centraily Eclipſed inthe Meridian. 

. Where the Suns lower is juſt touched by the Moons upper Limb in the Merid. 
. Where his upper is juſt touched by her lower Limb in the Meridian. 

10. Where the Sun is Centrally Eclipſed in the Nonageſſime , without the help 
of any Nonageſſimary Table , exemplified in the Eclipſe of the Sun hapning 
July the 2* 1684. Set. 4. 

The Reaſon and Demonſtration of the ſaid Calculus; A Time as London 
given, to find the place where the Sun ſhall then appear Centrally Eclipſed, and 
Time at that place. SeRt. $ 
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To find the Beginning and viſible Conjunttien of the Luminaries, Digits then 
Darkned, Inclination of the Cuſps, End of the Eclipſe, or Time when any poſſible 
Number of Digits ſhall be Darkzed, Geometrically, by Scale and Compaſſes with- 
out farther Calculation, Theſe Appearances determined by Conſtruttzon in the 
ſaid Eclipſe at London, Aleppo, and Jamaica ; rhat the Difference of Me- 
yidians betwi.xt any two places may be found by two Accnrate Obſervations of the 
ſame Solar Eclipſe at the ſaid places. Set. 6. 

To find the T ime of the true Conjunttion of the Moon , and any Star by the 
ſaid Tables. +Of the viſible, and Diftance of the Star then from the Alſoons next 
Limb or if ſhe cover it, of its Occultation and Emer ſion from her by Conſtruttion, 
or with Scale and Compaſſes only That if the Theory of the Moon, and places of 
the Fixed Stars were Accurately reſiored, Obſervations of Appulſes wonld be the 
beſt and readieſt Expediert for finding of the Longitude;, That through His 
MAJESTIES Liberality and Faver both may be expelted in reaſonable 
Time; this Methid therefore propeſed to the Ingenuons Aﬀtronomer and Sea- 
Man. Set. 7. 

To find the Beginning, Middle, Digits then Darkned, and End of a Lunar 
Eclipſe, either by Calcwlation or Conſtruction, Example of an Eclipſe to happen 
Auguſt 18. 1681. How to find the Difference of Meridians betwixt two places, 
where the ſume Appearance of 4 Lunar Eclipſe hath been carefully obferved , 
with an Example. Se. 8, 
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The remoteneſs of my habitation from the Prefs, has been the principal 
accſion of the following E R R AT A, which the Reader is adviſed to 
Correct before he procced any further, 


Age 1. Line 19. for Contiguation, read Contignation. p. 2.1. 23. for Chartes, read 
C artes. Þ 3.1. 15. for Yertex, read Yortex. |. 26. for Declination, read Delineation, 
P- 4+ 1. 45, for Pe, read PC e. p.g. 1.15. for q7an, read qTm. 1. 28. for the place, 
read that place. P. 10. 1.12. for cs, 5 o,read c,t 3 ©.P.11.1-1.fors, 0P,reads, OS. 
1. 10. for Chapter, read Sedion. p. 17-1. 5. for 3 cs, read® =cs. pag. 18.1. 32. for y Ms, 
read yy 1 £. P. 20. 1. 31 put the Comma after E, 1. 34. for N, read 6 N. p. 24. l.5. for by 
Copernicans, read by the Copernicars. P. 27.1. 7. for Phaces, read Phaſes. p. 30. l. 1. for # 
read r. |. 3.forb, read Z. Pp. 31.1. 31-forT ), read T 0. P. 33+ 1. 8. for OcT, read 0 CF. 
P- 35+1 5. for Addedor, read Added 10, cr. p. 40.1. 39. for Solar ſhadow, read Solar, of the 
({badow. p. 45. 1. 25. £101 out the Comma after Diameter. I. 32, for bappens, read appears. p. 46. 
1.3. for makes, read i makes. Pe 47-1. 15. for Dizh foe, read Disk when ſhe. P. 48. 1. 10. for 
that Pa b, read the Path, p. 50. |. 1. for the Latitude, read that Latitude. P. 58. 1. 34» for 2, 
rcad &. P. 59+ I. I. for s. read xy. P. 72+ 1. 14. after Parallax add, -\- the Suns. P. 74-1. 41» 
for of Greenwich, read at Greenwich, I i 
Errors to be amendz(d in the Tables. Pag. $0. agairjt Feb. 2. for 1 2 31 2«, read 
1 ©2 31 35+ P- 81. 4g4inſt Aug.4.f. 7 02 33 59,1. 7 C2' 53 59. Ps $6. againſt Feb. 
12.f, 2 16 47-I.2 16 37. and againſt Feb. 13.f. 2 19 c$, r. 2 19 49. p. $8, againf 
May 19. f. 1 o1 38 ©8,TF.1 ol 31 08. and againſt May 15.f. 15 02 34,1.15 02 24» 
and againſt May 11. f. 6 56 18, I. 6 56 14-Þ. gc. 4th Column afier Oltob, 28. put in 
23 30 31nd againſt 30, for 11 02 25 35,T.11 02 20 51. P. 94. 4gdinft 29. Deg, f. 
59753» I. 49783. and agair/t 30. f. 59429, I. 49429» P» 97+ agairft 5, 23.f. © 49 20zT- 
O 49 40. P» IO4. agamſt year i. f. 6 23 31 29, I.6 24 35 29+ and ageing 2 days f. 
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Hoſe who have converſed with Antiquity will eafily al- 
low the Pythagorean Syſtem of the World, lately revived 
by Copernicus, to have been Compoſed long before the 
Ariſtotelian;, which though it had the Fortune to be 
more generally entertained, and to be adorned with very 
ſpecious Explications by Prolemy and his Followers, will 

force who ever ſhall go about to defend it, on ſuch Aſſertions, as no inge- 
nuous man could ever conceive to be reaſonable : For what perſon who 
has beenſo far acquainted with Aſtronomical Demonſtrations, as to un- 
derſtand how vaſtly bigger then our Earth, not only the Sun, but ſome of 
the Planets alſo are, how immenſly diſtant from us the fixed Stars are pla» 
ced, and: that ſome of them are probably bigger than the Sun it (elf ? 
What man. I ſay, thus informed, could ever conceive that all this great 

. Cantiguation ſhould be thrown about ſo lender a Ball as our Earth is, 
B compe- 
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compared with them, once in Four and twenty Hours ? which the 4x; 
ftotelians are forced to affirm. And how could it fink into the conception 
of a conſiderate man , that Nature or the unreſtrained Archite& of the 
Heavens ſhould contrive Epzcycles and contrary Motions to carry about 
the ſame Body, as they are likewiſe obliged to aſſert, when whatever is 
to be performed by them, might much more ealily be effected by one con- 
tinual progreſſive Motion of each Planet in a ſimple Line, as is abundantly 

roved in the Works of the Learned Keplcr, and by the near agreement 

f his Tables with Celeitial Obſervations , whilſt the Planets places cal- 
culated from the beſt Numbers extant, grounded on the Prolemaick, Hy- 
potheſes, are found as wide and different trom their obſerved Poſitions, as 
that Syſtem is from the Copernican ? 

The Noble Tycho propoſed a third Syſtem, which as a Mean betwixt 
theſe, he thought might find the eaker entertainment in the World : In 
this he admitted the Divrnal Rotation of the Earth about her Ax##, 
whereby he avoided the imputation of that ablurd Opinion, That the Sun, 
and with him all the Planets and fixed Stars were carried round her once 
a day; but the Sun and all the other Planets, fave the Moon, moving 
round him, he fuppofed carried about the Earth once in a year. By this 
contrivance he conceived he attributed lets Motion to the Earth than the 
Copernicans;, and that nevertheleſs the appearances of the Planets would be 
repreſented, as in that Hypotheſis : But if we may admit the Philoſophy 
of the very ingenious De Chartez, it will be found, the Motion he allows 
the Earth is not leſs, but as much or more than the Copernicans require; 
and it ſeems little leis difficult to conceive, that the vaſt Bodies of the Sun 
and Planets ſhould be carried about it Annually, than Diurnally. . How- 
ever this Opinion has found but very few Followers, thoſe who with Ar:. 
fotle and his Diſciples deny the Motion of the Earth, being unwilling to 
grant ſo much, as the noble Reſtorer of Aſirozomy required z, and thoſe 
who, with Pythagoras and his SeZZators the Copernicans, admit it, thinking it 
no leſs neceſſary to aſſert the Annual, than the Diurnal. 

But the great and many Diſcoveries which have been made in the Hea- 
vens by the. means of the Teleſcope, invented ſome few years after the de- 
ccaſe of this Famous and never enongh commended Great Perſon, have 
put an end to the Controverſie in the opinion of all ingenuous and unpre- 
judiced Judgments , by affording us near as many Argaments for the 
Earths Motion, as they are in Number. It would require an intire Vo- 
lume to give an account of all, and what may be inferred from them : [ 
am obliged to brevity, and ſhall therefore mention no more but the fol- 
lowing. The Planet 2. is allowed by all Atronomers to be carried round 
the Heavens once in Twelve years, though he be very conſiderably larger 
then our Globe of Earth ; and when neareſt, five times more remote 
than it from the Sun : This Planet nevertheleſs is found by undubitable 

. Obſervations, to turn about his own! Axzs once in ſome little lefs than 
Ten Hovrs, which I conceive ſo plain an Argument, 'both for the 
Annual and Diurnal Motion of the Earth, that the Copernicans n 
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not ſeck any other , till their Antagoniſts ſhall produce 4 better ſor 
its ſtability. 

How the Annual appearances of the Planets, their accelerate and re. 
tarded Motions, the augmentation and decreaſe of their viſible Magni- 
tudes, together with their Stations, and Retrogradations, arc formed in 
the Pythagorean or Copernican Syſtem, has been abundantly ſhewed us- by 
thoſe many Learned Pertons, who have framed Aſtronomical Tables on 
it, for calculating the Planets Places in the Heavens: But how the Di- 
urnal are made out, none that I know of, hath fully informed us. Ha- 
ving therefore obliged my ſelf by promiſe to the Relations of my deceated 
kind Friend, the great Encourager of my Studics, andthe Author of 
the foregoing Work , to write an Explication of the Phainomena of 
the Globe, which was wanting in it : I ſhall ground it on that oldeſt 
and true Syftem, which aſſerts the Sun to be placed in the Center of our 
Vertex, and all the Planetary Motions ( having none proper to himſelt, 
—_ a Rotation about his own Axis once in 25 days g hours nearly ) 
and then, 

1. That the Earth is carried round the Sun in a large Path, betwixt 

the Orbs of d and Y once in a year. 

2. That beſides this Annual Motion, ſhe turns round her own «Axis 

once in 24 hours, 

2+ That the ſaid Axis is conſtantly inclined to the Plane of the Orb at 

the ſame Angle, and keeps in all parts of the ſame Revolution, near 
ly parallel to it ſelf. 

Theſe Aſertions being the ground on which the following Diſcourſes 
are founded, it will be convenient to explicate them by a Plane Declina- 
tion ; in doing of which, I ſhall alſo take occaſion to explain ſome terms, 
whereof I ſhall make frequent ule hereafter, 


SECTION IL 


N the uppermoſt of the two firſt Figures, let © repreſent the Sw 
placed near the Center of the Annual Orb ABCD, in the Periphery 
of which the EarthsCenter is carried round him once a year,according 
to the Succeſhon of the Signs. The Ancients, and all before the Saga- 

cious Kepler,{uppoled this a perte& Circle, but he proves it to be an Ellipſes, 
the remoteſt end of whole longer or tranſverſe Diameter,is Eight Signs,and 
nearly as many Degrees clongated from the firſt Star of Y, and having 
the Sun in one of its focal Points. 

Through © the Sun draws the Line V © = this I call the Equinoftial 
Colure ; and at right Angles to it, alſo through the Sun & © wp, this I term 
the Solftitial Colure. 

On the Centers e where theſe Lines interſe& the Annual Orb, deſcribe 


the four leſſer Circles 4o t e ; thele may repreſent the places of the Earths 
B 2 Globe, 
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Globe, on its four Cardinal Points; and if through e in each of theſe, the- 


Lines d t, be drawn at right Angles to © e, theſe ſhall determine the illu- 
minate part of the Diske 4zr, from the obſcure-dor; wherefore | term 
the Lines det, the Horizon of the Dicke. 

If the plane of the Annual Orb ABCD , be fuppoſed produced from 
the Sun infinitely every way , it will deſcribe amongſt the fixed Stars that 
Line we call the Ecliptick : Andif in any place of the Orb, the Eye be 
ſuppoſed, ſomewhere in the inferior Hemiſphere of the Earth,perpendicular 
to the Ecliptick, over her Center, then ſhall the utmoſt Circle of the Earths 


{uperior _— doti, lye in the ſame plane; and therefore I call- 


it the Eclipeid@ on the Earths Globe, or, when I have no occaſion to 
conſider the Annual Orb, ſumnply the Ecliprick,; and its Center e, the 
Center of the Ecliptick, 

To the-Eye thus placed , the Northern Pole of the Globe, or the upper 
Extremity of that Axis , about which her diurnal Revolutions are made , 
will appear at P 23* 29' diſtant from the Pole of the Ecliptick, to which if 
it be joyned by the Line Pe, this (hall repreſent the conſtant diſtance of 
the two Poles, or the inclination of the Axes of the Globe and Ecliptick to 
each other z we may call it the Line of the Direttion of the Earths Axis. 

Let this Line be produced each way till it interſe&the Ecliptick on 
both ſides; ſo have you that Line in the Diske, I call the Solſtirial Colure ; 
becauſe when ever the dire& Rays proceeding from the Ss towards the 
Farth*s Center, run parallel to this Line, that is, when the Earths Center 
ſhall be found in the Great Solſtitial Colure 3 © W before deſcribed, the 
longeſt or ſhorteſt Days are made in all places.on it. 

This Line of Direttion Pe is found allways parallel to the Great Solſts- 
t:al Colure B © Wy, andnearly to it {elf where ever the Earth is found in 
her Orbit, durcing the ſpace of oe Annual Revolution. 

That Line which ſtands at right Angles to the Line of direfion on the 
Centere, we may call the Earths Equinottal Colure;, becaule it keeps 
always parallel to the great EquinoQtial Coture before deſcribed , and 
when ever the Suns Centrall Rays incede direQty parallel to it, the Days 
and Nights are equall in all places: And this aifo happens when the Earths 
Center arrives at the Points, where the Great Equinettia! Colure interſects 
the Orbir. 

The Inclination of the Axis will. be. beſt apprehended by the under 
Figure, in which the Line. CDCC, may repreſent the great Orb, 
viewed by the Eye from an infinite diſtance, ſome little elevated above 
its plane Y.S =w, the Earths poſitions in it on the four Cardinal points, 
e the Pole of the Ecliptick, ed its Axis, always perpendicular to the 
great Orb, over the Earths Center, P the North Pole of the World, 
Pm its Axis, about which the diurnal revolutions are. made from Weſt 
to Eaſt, keeping in all parts and places of the Orbit during one revo- 
lation, nearly parallel to its ſelf; the Angle of its inclination to the Axis of 
the Ecliptick Pe being conſtantly 23* 29', and for ought we can collet 
from the ancienteſt Celeſtial obſeryations, remaining in all Ages invariable. 


Every 
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Every Point in the Globe as it turns round upon its Axis deſcribes a 
Circle in the Diske about the next Pole, which I call the Path of the 
Fertex , conlidering the ſaid Point as Vertical to the Earths Center : its 
uſes being the ſame with that we call the Zenith, or Vertex, in the Prole- 
maick, projeCtions, 

Imagin a great Circle compaſſing the Earth equally diſtant from both its 
Poles ,. this ſhall be the Equator, the diſtance of any place from it the La- 
titude of that Place , and therefore the Semidiameter of the Path equal to 
the Complement of the Latityde, 

If a Circle be imagined to paſs through any place in the Earths ſuper- 
ficies , and the two Poles, on which it turns, that Circle ſhall be the Me- 
ridian of that place z and that part of it which lies from the ſaid place towards 
the North Pole, will be the North part of the Meridian ; toward the South: 
Pole, the South Part. 

That Point in the Earths Periphery oppoſite to the Sun, or lying in a 
ſtraight Line produced through the Centers of the Sun and Earth, I calt 
the Suns place in the Ecliptick, And now lecing we ſhall have no farther uſe 
of the great Orb at preſent, I ſhall wave the mention of it; and when [1 
ſhall have ſhewed how the Meridian, and Path of any Fertex inthe Globe 
may- be projeted, the Eye being ſuppoſed in the Southern- Pole of the 
Ecliptick ; I ſhall next ſhew how from this Point, Spherical Triangles will 
be formed, wherein there will be ſufficient given for determining the ufuat 
requilites of the Sphere, by the known.Relolutions of Trigonometry. 


mm 
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HE Meridians in thoſe lefler projeftions of the Globe, which 
are placed in the Periphery of the Annual Orbin the firſt Figure, 
are deſcribed as the hour Circles in that Stereographical pro- 
jeftion of the Sphere on the Plane of the Horizon, where the 

Latitude is equal to the Complement of the Diſtance of the two Poles of 
the Globe and Ecliptick ; that is thus, make the Seraidiameter of the Earths 
Diske equal to the Tangent of 45 Degrees, or Semitangent” of go, and 
having drawn the Solſtitial Colure, fer off in it the Tangent of 11* 44'+,, 
or Semitangent of 23* 29', the diſtance of the Poles of the Globe and 
the Ecliptick , from-the Center e to P; that ſhall be the place of the Pole 
of the Globe. 

Take the Tangent of 66* 31', the Complement of the diſtance of the 
two Poles:, and et it off likewile in the Solſtitial Colure produced the 
contrary way, without the Diske, from e to T, this ſhall be the Center of. 
the firſt Meridian. 

All the Meridians on the Earth paſs through its Poles, extend therefore 
the Compaſſes from T to P, and through it ſtrike the Arch Y P= in the 
third Figure ; this ſhall repreſent the ſaid firſt Aderidian. x 

x 0 
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To find the Centers of all the-reſt, through T draw q T w at right 
Angles to the Solſtitial Colure produced, and making T P the Radius of 
a Tangent Line, therewith divide the {aid Line both ways from T. 

Count 15, 30, 45, 60, 75 Degrees in the faid Line both ways from T, 
ſo have you the Centers of ten other Meridians, upon each of. which, if 
you ſet one Foot of the Compaſles, and extending the other to the Pole 
P, therewith deſcribe Circles through it, theſe ſhall repreſent ſo- many 
Meridians, each one hour diſtant ſrom other, or the Hour-circles, the 
Earth being in the firſt Point of Y or =, and viewing the Sun in the op. 
polite Point. 

The laſt of theſe & Þ w coincedes with the Solſtitial Colure, and is a 
reight Line , its Semidiameter the Tangent of go Degrees being 
infinite, 

Every place or Point on the Globe, as I ſaid before, deſcribes a Circle 
about its Axis, which I call the Path of the Vertex: Let it be now re- 
quired to delineate the Line, that London carried round the Axis deſcribes 
on the Plane of the Ecliptick, to the Eye placed in its Southern Pole. 

The diſtance of Lendox from the Pole of the World is 3$® 29', and of 
the Pole of the World from the Pole of the” Ecliptick 23* 29': Let 
now 'in the third Figure YS=W repreſent the Periphery or Diske of 
the Earth lying in the Plane of the Ecliptick, e the Pole of the Ecliptick, 
5 Pew the Solftitial Colure , Y ez the Equinoctial Colure, P the Pole 
of the Globe, ſet off in it according to the former direions. 

To the diſtance of the Poles Pe 23* 29, add 33* 29, the diſtance of 
Lendon from the North Pole of the Globe, the Sum 61® 58' is the greateſt 
diſtance of Lox:dox from the Pole of the Ecliptick. 

Make the Radius of the Diske equal to the Tangent of 45 Degrees, 
or Scmitangent of 90; and from the ſame Line of Tangents, ſet off the 
Tangent 30* 5g9', or Seryitangent of 61* 58' from e the Pole of the E- 
cliptick, towards & to m, in that Point the Path ſhall cut the Colure ; of 
counting the ſaid 61* 58*, from Y towards S to M, in the Ecliptick , lay 
a Ruler over the oppoſite Point = and this Point M, it will cut the Colure 
in mm, where the Path ſhall likewile 'interſet it. 

Subtract the diſtance of the two Poles e P 23* 29', from the Comple- 
ment of the Latitude 3$* 29', the Difference 15* oc, is the neareſt ap- 
proach of the Path of the Vertex to the Pole of the Ecliptick. 

From the forementioned Line of Semitangents, ſect off the faid 15* 0g 
from e towards Vp, to x, or counting the {aid diſtance from Y towards W 
to X, lay a Ruler over X and ==, it will cut the Solſtitial Colure in the ſaid 
Point x, where it is interſeCed by the Path. : 

The Middle betwixt theſe Points m and xv, ſhall be the Center, upon 
which if you ſtrike a Circle through them, it ſhall be that Line I call the 
Path of the Vertex, or which London woul« appear to deſcribe on the Plane 

of the Ecliptick , to the Eye placed in the Southern Pole, as the Earth 
turns round, it the Globe were diaphanous. 


After 
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- Aﬀter this manner were the Paths deſcribed in the ſmal}' ProjeRions 
placed.in the Periphery of the firit Figure, of which the remoteſt repre- 
ſents one half of the Equator, or of the Paths of ſuch places as lie under it, 
that within this, the 'Northern Tropich,, or the intire Path of ſuch places 
as lie in the Latitude of 23* 29' North: the next within this is the Path of 
Londen, or of any place equally diſtant from the North Pole of the Globe : 
the innermoſt, of ſuch places as lie 23* 29' diſtant from the ſaid Pole, which 
therefore we may call the Aritick Circle, 

Whereby it will be eaſily conceived , why under the Equator the Days 
are equal at all times of the year; why the Days at the ſame time of the 
year are not of the ſame length in all places, why within the Araick 
Circle they are ſometimes longer than 24 hours, and at the oppoſite times 
of the year the Nights as long; but when the Earth tranſits the firſt 
Points of : and Y,, the Days and Nights are in all places equal. 

For the Sun illuminates but one half of the Earths Globe by his Central 
Rays, and if the Earth be ſuppoſed at = or Y, the Horizon of the Diche 
ted coincedes with the Solſt:tial Colure ; and of all the Paths which can be 
projected within the Ecliptick, on the Globe, according to the foregoing 
precepts, the one half will fall in the illuminate, the other in the obſcure 
part of the Diske.. Now whilſt the Fertex is traverſing the illuminate part, 
it-{ees the Sun; and we call it Day; whilſt it travels through the obſcure , 
we ſee himnot, tis Nzght to us; and ſince in both theſe poſitiens of the 
Globe, the obſcure parts of all the Paths, or the Noiturnal Arches, will 
be equal to the illuminate, or D:urnal Arches, the days muſt of neceſſity 
be equal to the Nights in all places. 

Conceive: the Globe to have moved from = to W, the Line of Direttion, 
(keeping its paralelifme to its felf, and the great Solfitial Colmre) now co- 
incedes with it ,- and the Rays of the Sun illuminating the Hemiſphere 
and the Horizon of the Diske ſtands at right Angles to it,on the Pole of the 
Ecliptick e : Here all places betwixt the two Poles of the Globe, and 
Ecliptick, or within the Ardtick Circle, are illuminated in their whole 
Revolutions. Wherefore the Yerte:xes ſee the Sun longer than 24 hours, 
more or lels according as they are les or more diſtant from the Pole of the 


" Globe, but thoſe which lie under the Arttick Circle touch the Horizon 


of the Diske ; and therefore at this time lee the Sun,not only in the South, 
but alſo in the North part of the Meridian, go Degrees from the Vertex, 
or preciſely in the Horizon;and as foon as he is paſt it,view him riſing again, 

All the Faths, without this, interſe& the Horizon of the Diske ; where. 
by the Day is made ſo much longer than the Night, as the part of the Path 
lying in the Ilaminate Hemiſphere , is more than that part of it which lies 
in the obſcure: vx | repreſents the Path of London, in which the Ferrex 
cuts the Horizon of the Diske , ſome little more than 8 hours before it 
tranſits the Meridian, or Line paſſing from the Pole to the Sun, and tis 
lolong again ere it pals the Horizon into the obſcure Hemiſphere; thereby 
ſhewing the Day to be ſomething longer than 16 hours, and therefore the 


Night-at this time ſcarce eight. | 
19 Whalfe: 
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Whilſt the Earth runs from = by w to Y, the Northern Pole will be 
always in the illuminate part of the Diske , thereby ſhewing that it is con- 
tinual Day all that time under the {ſaid Pole, but whilſt ſhe runs from Y 
by Sto, it willlie in the obſcure part, thereby ſhewing it continually 
Night in the ſame place; the South Pole in the mean time paſſing in the 
illuminate Diske , and enjoying the Day, as it did the Night continually. 
whilſt the North Pole was illuminate : So that ander the Poles, the whole year 
conſiſts but of one long Day, and Night. 

When the Earth is at S, whence the Sun appears in W, the length of 
the Night will be equal ro the length of the Day whenthe Earth was on 

e oppolite Point z for the Notturnal Arch, or obſcure part of the Path', 
is here equal to the illuminate, or Dziarnal, when the Globe was at W, and 
the illuminate here no more than the obſcure in that place. 

When the Earth is at W, the Tropical Path will juſt touch the Ecliptick 
inthe Meridian, or that point of the illuminate Diske, :whictris diredly 
oppolite to the Sun , thereby ſhewing, that when ever the Earth arrives at 
that Point of her Orbit, the Meridional Sun will be vertical to all places 
in that Latitude of 23* 259! North, the length of the Day here appears by 
the Projeftion; for the illuminate part of the Path betwixt the Horizon 
and Meridian being ſomething lels than 4 hours, the intire Day. muſt be 
ſomething leſs then its double, or 14 hours, and therefore the Night above 
10 hours. | | 

But to thoſe People who live upon the Equator, the one half of the 
Path will always fall in the illuminate part of the Diske,, the other in the 
obſcure; to whom therefore at all times of the year , the Days and Nights 
will be equal. | 

How the Paths lie that have the ſame Latitude South of the Equator , 
will be eaſily ſeen, if the firſt Figure be held before a Looking Glats, and 
its Piture viewed in it; or they may be projeted z7 plano, if & be wrote 
where Wis, Y where =, Cc. in the great Orb, and the Pole of the World 
laid down on the contrary ſide, or to the right hand, from the Pole of the 
Ecliptick : I ſhall not need therefore to repeat any dire&tions for this purpole, 
but only to ſhew how ſuch further Lines as ſhall be found neceſſary for my 
buſineſs in hand, may be deſcribed, and how the common requiſites of the 
Sphere may be inveſtigated by them. 


OI II 
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SECTION IVY. 


HE firft thing ſuppoſed to be known in all Problems concerning 

the diurnal Phainomena, is the diſtance betwixt the two Poles 

of the Globe and Ecliptick ; thisI have before propoſed 23*29'. 

The next is the Suns place, or the Longitude of the Point in 

the Earths Diske oppoſite to him, from the next Equinottial Point. ' And 
theſe being given the requiſites demanded are of two ſorts; General , 
or 
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or Particular, the General are ſuch as are the ſame to all the inhabitants 
of the Globe, at the {ame time, as 

1. The diſtance of the Suns = from the North Pole of the Globe. 

2. The right Aſcenſion of the ſaid place. 

3. = Angle which the Meridian paſſing through it makes with the 

iptick. - 

The Particular are ſuch as are different at the ſame time in different La- 
titudes, ſuch are the Amplitudes, and Aſcenſional Differences, cc. which 
require the knowledg of the ©* diſtance from the Pole , to limit them. 1 
ſhall therefore firſt ſhew how the General requiſites may be repreſented and 
determined , ſuppoſing the ©* place in 15 Degrees of &, or 45 Degrees 
diſtant from the firſt Point of VY. 


In the third Figure, let Y S & \ repreſent the Ecliptick, e its Pole, Fiz. 3. 


Se W the Solftitial, Ye = the EquinoQial Colure, P the North Pole of 
the Globe, Y P 5 the firſt Meridian deſcribed, and q T av, the Tangent 
Line paſſing through its Center , divided according to the Preſcriptions of 
the foregoing Chapter. 

Count 45 Degrees, the ©* diſtance from the EquinoRial, from Y towards 
S to ©, through which and the Pole of the Ecliptick e, draw the Line of 
the Suns Lengitude © e n, producing it till it interſe& the Tangent 
Line in g. 

Through e draw H er, at right Angles to ©e#z, this ſhall be the Horizon 
of the Dicke to this place of the Sun, beyond which produce it likewilc , 
till it interſe& the Tangent Line in w. 

Setting one foot of the Compaſſes on w, extend the other to the Pole P, 
with this extent you may ſtrike the Arch » P ©, which ſhall interſe& the 
Ecliptick on both ſides, with the Line of Longitude in © and », this hall 
be the Proper Aderidian to the place of the Sun. 

In like manner on the Center q, with the diſtance Pq, you may 
ſtrike the Arch HP y, which paſſing through the Pole ſhall interſeR the 
Horizon of the Diske on both ſides, where it cuts the Ecliptick ; this ſhall 
cut the Proper Meridian at right Angles in the Pole, and is therefore the 
Six a Clock Homwr-circle to that place of the Sun. 

Conceive both the Colures, the Firſt, and Proper Meridian, the Fonr- 
circle of Six, together with the Path of the Vertex, and in General all 
the Lines hereafter to be deſcribed as a Fixed Rete, cloſe inveſting the 
Earth whilſt ſhe turns round within them. ' 

And now betwixt the Proper Meridian, the Ecliprtick, and Solſtirial 
Colure , we have formed the Spherical Triangle S ÞP ©, right Angled at S, 
wherein we have given © S, the Complement of Y © the Suns diſtance 
from the EquinoCtial 4.5* oo'; & P, the Complement of Pe, the diſtance 
of the Poles of the Globe and Ecliptick 66* 31'; with the Angle at S 
Right, to find, 1. P © the Suns diſtance from the Pole, 2. BPO, the 
Complement of © P Y, his right Aſcenſion from Y, and 3. POS, the 
Angle of the Meridian pajſing by the Sun with the Ecliptxck.; For the firſt, or 
P ©, by the demonſrated properties of Spherical Triangles, it will hold, 
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ffs the Radina , 90 OO ©0 10,000000 
To the Sine of the two Poles Diſtance ; S. 23 29 00. 9,600409 


So the Sine of' the ©* Longitude from the Equinox. 45 Oo 00 9,849435 
| Tothe Co-ſine of his Diſtance from the next Pole: 73 39 03 r9,449394 


Whoſe Complement P z, 16* 21'.57", is the Diſtance of the North Pole 
from the Horizon of the Diske , or the Reflettion equal to the ©* Declina- 
tion m the Ptolemaick Syſteme. 


The ©* right Aſcenſion is that Angle at the Pole, which the propet 
Meridian @ Þ forms with the frt Y P, its Complement © P & will be 
found in the aforementioned Triangle, by this proportion, 


R.. -, SP ;; c+-S©O . cr ©PS, whereforeitwill hold, . 


As the Radius , S. 90 OO OO 10,000000 


To the Co-ſine of the Dift:ince of the two-Poles, 23 29 00: 9,962453 
So the T angent of the © Longitude from the next 
Equinoitial Point, 8 

I = - _ of his right Aſcenſion from the | 42 31 35 29962483 


45 ©0 00 10,00c000 


If the Sun had appeared in the middte-of #9, where he is equally diſtant 
trom the firſt Point of Y, this Arch ſubtraged from 360, the right 
Aicenſion of the laſt Point of the Ecliptick , had given his right Aſcenſion 
there 317* 28' 25”, 


If he had appeared as far remote from the oppoſite Equinodtial Point , 
either in the middle of Norm, this Arch Subtrated from 180 Degrees , 
the right Aſcenſion of the oppoſite Point, had given 1 357* 28' 25” his right 
Alcention in the middle of A, added to 180, it would make 222* 31' 35”, 
the lame.in the middlc of m. 


After this manner by the. right Aſcenſions calculated only to one Qua- 
drant of the Ecliptick , the ſame may be made out to every Degree of 
the whole. 


For finding the third of the General Requiſites, or the Angle 


2 OS, which the proper Meridian makes with the Ecliptick , in the ſame 
I riangle we may {ay | 
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| 1OP.R:;::t,SP.r:G0P or, 
As the Co-ſmne of the ©* Longitude from Y or 2, 45 09 00 94349485 


To 4 Radins, 90 OO OO 10,000028 

So the Co-tangent of the two Poles Diſtance , 23 29 O00 10,362044 
Tothe T angent of the Angle of the Meridian and pn 

Eclptick, C 73 FF 20 10,512559 
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SECTION YV. 


Efore any other requiſites can be inveſtigated, the Path of the Vertex Fig- + 

or place to which they are required muſt be deſcribed , which 

may be done according to the direRtions of the third Chapter z 

this for London will be in the third and fifth Figure the Circle 
xfmg, by whoſe interſeions with the fix a Clock Hour-circle ka, and . 
the Points © » ſtrike two Arches of Circles, then to find the two furſt 
particular requiſites, or , 


The Suns diſtance from the Vertex at the hour of ſix, 
The Suns Azimuth at the hour of fix, 


In the Spherical Triangles POk, P ©4, right Angled at P, are given 
Ph =Pa, thediſtance of the Pole from the Path, or the Complement of 
the Latitude 38* 30'; P © the diſtance of the Sun from the Pole, found 
before 73* 38'03"; to find ©k, or ©a, the diſtance demanded , with 
PhOor P40, the Azimuth of the Sun from the North at the ſaid hour ; 
for the ſide © k you may ſay , 


R.csPO:;: cs-Pk. e:0k, or, 


At the Radims , S. 90 60 00 10,000000 
To the C o-ſine of the Latitude ; Fl 30 OO 94794149 


To the Co-ſine of the Suns Diſtance fromthe Vertex. 79 53 52 49,244043 
And for the ©* Azimuth at fix, or the Angle 0kP, 
$, kP.R::c,oP . re,OQP, or, 


As the Co-ſine of the Latitude , 51 30 00 9,794149 
To the Radius ; S. 90 09 00 10,0000G0 


Sothe Tangent of th: ©* Diftancefrom the Pole, 73 383 03 10,532143 
—_— 79 38 23 104137994 
. 2 or 
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For in what partof the Path ſoeyer the Vertex is found, that part of 
the Hour-Circle intercepted betwixt it and the Pole , is the North part of 
the Meridian in all North Latitudes; And therefore the'Angle Pk ©, for- 
med betwixt it and the Line paſſing from the Yerrex to the Sun, ſhall be his 
Azimuth from the North Aſeridian. 


SECTION YI. 


Herefore in what part of the Path ſoever it happens, that the 
Meridian (hall be tound to cut the Line paſſing from the Yerrex 
to the Sun at right Angles, he appears due Eaſt, or Weſt, 
| or, as the Ptrolemaicks would phraſe it, on the Prime Vertical. 

Let now two Arches of Circles © bn, ©1 n, be ſtrook to, as they may 
paſs through the two interſe&ions of the Line of Longitude, and the 
Ecliptick ©, and but Juſt touch the Path on each fide it; the Points of 
Contingence at b and /, ſhall be the places in the Path from whence Hour- 
Circles ſtrook through the Pole, ſhall interſe& the Circles paſſing by the 
Sun at right Angles, in which therefore he ſhall appear due Eaſt or Weſt; 
and now we have formed another pair of Triangles, (ſee the 4 Figure) P/© 
Pb ©, in which we have ſufficient given to determin 

The Sun's diſtance from the Vertex when due Eaſt or Weſt, and., 

The time from Noon when he ſhall be fo: 

For in theſaid Triangtesare given the Hypothenuſa ©P, the Suns diſtance 
from the Pole of the Globe as before 753* 38' 03” : the diſtance of the Pole 
from the Path. Pb, or P41 38? 3o' co”: with the right Angles at b and 1, 
to find ©b, or Ol the diſtance deſired, or © Pb = ©P1, when he ſhall 
appear as required ; for the firſt it will hold, 


csPb .R::csOÞP . c5bo, or, 


As the Sine of the Latitude, 51 30 0 9,893544 
To 4 Radius; fi go OO QO 10,0G0000 
So the Sine of the Refiettion , 16 21 57 9,449894 
To the Co-ſme of the Suns Diſtance from the 68 _ p 
Vertex when due Eaſt or Weſt. 38 Jv - 9,5 356350 


| And for the latter, 
rt, OP . cr, Pb ::R, csOPb, or, 
As the Tangent of the. ©* Diſtance from the Pele, 73.38 03 10,532143 


To the Co-T angent of the Latitude ; 5r 30 OO 9,9006C5 
So is the Raging , ; O9 OO ©O 1©,00C0C0 
Too the Co-ſme of the hour from Noon, when the : 


Sun is due Euſt or Weſt. | 75 4 23 9, 368462 


Which: io = © Y o5 5F p44 
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SECTION V1. 


HE. Motion of the Earths Rotation about its Axis, is as hath 
been ſaid from Weſt to Eaſt, and therefore the Sun is then (aid 
to Riſe, when the Vertex paſſes that Point in the Path at o,where 
it cuts the Horiz6n ot the Diske ;: to Cilminate, when it croſſes 

the Mcridian betwixt him and the Pole at 4; and to Ser when it paſſes bver 
the other interſection of the Path and Horizon at g: Let the Arches of a 


pair of Hour-Circles be ſtrook through the ſaid interſeRion of the Path and E 


Horizon , as likewiſe two others, . through © », and the ſaid two Rgints ; 
{o ſhall there be two Triangles formed on each' fide the Meridian ; te is, 
©OPo, oP, onthe Oriental or aſcending fide, ©Pg, iP 7 on thE\vcci- 
dental, in either of which we may find fythcient given, for determining the 
Suns Azimuth; Rifing or Setting , and the time he Riſes or Sets from Noon : 
For in the larger Triangles OP g, ©Po, ate known, © P the Suns diſtance 
from the Pole, Po—=P 7g, the diſtance of the Pole from the Vertex, with 
the ſides ©o, OF GR to find Po© orP7© the Suns Azimuth, 
in'this caſe from the North Riſing or Setting; and © Po or © P, the time 
before or after Noon : But in this caſe becauſe the Angles © Po, &P x, arc 
obtuſe, it may be more convenient to uſe the leſſer Triangles, in which are 
given Ps, the Refletion, Po=Pyg, as before, and the Angles at # right, 
to-find Pgi, or Pos (the Complements of © gz and © 03) the Suns Am- 
plitudes n_ or Setting from the Eaſt or\ Weſt: and ;Po—#P gp, the 
time of his Riſing after, or Setting before Midnight; 1 ſhall make uſe of the 
oriental of theſe lefſer Triangles , in which'it will hold , 


S, Pg. R :: 9, Pi. sPogr, or, 


As the Co-ſine of the Latituae , Fl 309 CO 95794149 
To the Radius; S. 99 Oc ©O 10,000000 
So the Sine of the Reflettion, 16 2L 57 94449894 
To the Sine of the Amplitude. 26 54 45 94655745 


Whofe Complement to a Quadrant 63* o5' 15” is the Suns Azimuth, 
in this caſe from the North, but when the Pole is in the obſcure Hemilphere, 
from the South Meridian, in his Riſing or Setting, 


For the Aſcenſional Difference , ſay;, 
5, Pp. Rite, Picien Ped, of, 


As the C0.T angent of the Latitude , 51 30 CO 9,900605 
To the T angent of the Refiettion; 26 21 57 94467856 
So the Radins , S. 90 ©O ©O 1©,00C000 
To the Sine of the Aſcenfional Difference 20 15 49 94567251 
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Whoſe Complement 69* 44' 11” conyerted into time , gives the 
Suns Riſing it. 33' 57", apd therefore that time of his Setting at 
7h. 21' 03" Afternoon. ' 
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onto 4. SECTION VIIL k 


HE Meridional Diſtance of the Sun from the Vertex { 
i: ,,, may be found only by comparing the Suns diſtance from the : 
\ . 8. -;. Pole of the Globe, with the diſtance of the Yertex from the 
i. :; Tame Pole: For the leſſer of theſe Subtradtcd from the greater, 


( 
leave the Suns Meridional Diſtance ſrom the Vertex. 
But Note , that if the Suns Diſtance from the Pole, be leſs than the 
diſtance of the Path from it; whence the Vertex paſſes the Meridian, he 
| 

] 


will appear betwixt the Pole and ity that is, to the North of the Vertex 
in Northern, and to the-South in Southern Latitudes. 
ut if the Suns diſtance from the Pole be bigger than the Paths diſtance 
from it, he croſſes the, Meridian to the Southrof the Vertex, in Northern 
Latitudes , and to the North in Southern. | 

And ifthe Sum of the Suns, and Paths diſtance from the Pole be leſs than x 
g0-Degrees, he ſhall appear twice upon the Meridian in 24 hours , once 
above, and again after 12 hours beneath the Pole, the Difference of them 
being his diſtance from the. Vertex to the South in Northern, to the ; 
North in Southern Latitudes; but their Sum, his remoteſt diſtance from the 
Vertex to the South, in Southern Latitudes; and to the North in Northern . 
which frequently happens in thoſe places, that lie betwixt the ArRick and 
Antar&tick Circles, and their Poles. 

Hence the Rules are cafily made for finding the Latitude, the Suns 
diſtance from either of the Poles, and his Meridional diſtance from the 
Vertex being given: but this I ſuppoſe has been already ſhewn. If the 
Reager finds it otherways, or think me deficient in this Point, it may excuſe 
me, when I have informed him, that I could not be permitted the fight { 
of what has beenalready Printed , upon which account it is I forbear leaſt 

: I ſhould only do what has been already done, and therefore needleſs. 

Fg. 3+ In my third Figure, - if according to theſe Rules, from the Suns 
diſtance from the Vertex @ Þ 973* 38' 03”, you ſubtratt the diſtance 
of the Path from the Pole 38* 30' oo”, the reſidue 35* 08' 03”, ſhall 
be ©4d, the Suns Meridional diſtance from the Vertex at that time. 
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SECTION 'E-X 


Noon being given, . to find his diſtance from the Vertex in» any 
given Latitude. | þ 1 

. Let the hour propolec be Four beford Noon , of Eight inthe 
Morning , and the Suns diitance from the Pole as before. 

-Having made P 1 the Radius of a Tangent Line, and therewith divided 
the Line q T w both ways from T, the Points q and ay will be found to fall 
422 Degrees of the ſame, on each fide T. 

The Center of the proper Meridian is at w, Count therefore 60 Degrees 
(= to 4 hours) in the divided Tangent Line from w towards 4, the Center 
of the Six a Clock Hour-Circle , theſe ſhall terminute at y, and there is 
the Center of that Hour-Circle ; which if ſetting ofe Foot of the Compaſſes 
on y, you ftrike through P, it ſhall form an Angle of 60 Degrees with the 
Meridian, and the Point $, where it interleas the Path, ſhall be that 
place, the Vertex ſhall pals, at 8 a Clock in the Morning, or 4 hours before 
Noon. 

Let the Arch of a Circle 8 ©, be ſtruck through this Point and the Suns 
place, ſo as it may alfo paſs through his oppoſite place »; then to find-what 
is requized, in the Oblique Angled Triangle P© 8, aregiven OP 8, the 
hour or Angle at the Pole 60* oo! 00”, the diſtance of the Pole, and Path 
P8,38*20' 00”, with P© the diſtance of the Sun from the Pole 73*238' 03”, 
tofind © $ the required diſtance of the Vertex from the Sun : whichwill be 
gotten by theſecond Caſe of Oblique Spherical Triangles, for, 


As the Radius, S. go co ©0 10,000000 


To the Co-ſine of the hour from Noon; 60 00 © 9,699%070 
Sethe T angent of the Poles Diſtance fromthe Vertex, 48 39 00 9,9co60g 


Tothe T angent of firft Segment. 21 41 19 9,59957 


Which, becauſe the Angle ©P 8 is acute, the hour propoſed being leſs 
than Six hours from Noon , ſubtraRted from the Suns diitance from the Pole 
73* 38' 03”, leaves the fecond Bale or Segment 51* 56' 44”. 


Again, 
As the Co-ſine of the firſt Segment , 21 41 19 Ar.C0,031888 
To the Co-ſine of the ſecond; Fl 56 44 9,789870 
So the Sine of the Latitude , Jl 30 ©0 9,393 544 


To the Co-ſme of the ©* Diſtance fromthe Vertex. 58 43, 26 9g,715302 


Note, that when the hour propoſed is more than Six from Noon , the 
Perpendicuhat falls without the Triangle , and thenyou muſt add the Suns 
diſtance from the Pole, to the firft Segment, to get the ſecond. 

| SECT, 


HE Suns diſtance from the Pole, together with the hour from Fig. ;. 
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SEBCTLION X. 


E converſe of the preceding propoſitions is of more frequent 
uſe in Aſtronomy, and therefore I ſhall next ſhew how, The 
Latitude of the place, the Suns diſtance from the Pole, with 
his obſerved diſtance from the Vertex, being given, to find the 
Hour from Noon. 

' In:the aforementioned Triangle © P 8, let ©P repreſent the Suns diſtance 
from the Pole 73* 33'03", P8, the diſtance of the Pole from the Vertex, 
or Complement of the Latitude 38* 30' oo®, and © 8 his diſtance from 
the Vertex betore Noon, 58* 43'.26"; we have three {ides of an Oblique 
Angled Spherical Triangle given, and the Angle at P required ; which may 
be obtained by, the 11 Caſe of ſuch Oblique Angled Triangles : Wherefore 
add the three data together, and from half their Sum ſubtra& the Suns 
diſtance from the Vertex, reſerving the difference, then ay , 


As the Radins , | 

To the Sine of the Suns Diſtance from the Pole ; 
So us the Co-ſme of the Latitude , 

Taa fourth Sine. - 


And Again , . 
As the fonrth Sine , 
- To the Sine of half the Sum of the given ſides; 
So 15 the Sine of the Difference reſerved , 
To a ſeventh Sine. 


To which if you add the Radius, half that Sum will be the Co-ſine of 
half the hour from Noon. 1 propoled 


The Suns Diſtance from the Pole P © 73 38 03 
" The Complement of the Latitude P 3 33 30 oo 
The Suns Diſtance from theFertex © 8 53 43 26 
Sum 170 Fl 29 

2 Sum 85 25 442 


Subtract ©8 5B 43 26 
Difference 26 42 18% 


R=—=S, go 00 co 10,000000 
OP S, 73 38 03 9,982037 
P3 S, 38 30 00 94794149 

S, 4th. Arch .. 94776186 
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of the SPHERE, 


Tl 


Fourth Arch Ay. Co. 0,223814 
S, + Sum B85 25 443 9998616 
S, Diff. 26 42 182 9,652632 
7 Sine + R x9,875062 
Des 30 ©0 ©0 94937531 


Doubled 60 09:00 = 4 hours, the time from Noon, 
-or Eight in the Morning, at which the Suns diſtance from the Vertex, 
was found 58* 43' 26”, in the work of the laſt procedeing Caſe. 


Cs 


SECTION XI. 


HE Suns diſtance from the Pole , his diſtance from the Vertex, 

and the Latitude being given, if his Azimuth ſhall be required : 

The caſe is the ſame with the preceding, for in the ſame 

Triangle ©P $8; are given the three fides PO, P 8, 8 ©, as 

before, only whereas we then enquired the Angle at the Pole P, we muſt 

now ſeek the Angle at the Vertex 8, for that is the Suns Azimuth from the 

North part of the Meridian. 

Add therefore as before the Suns diſtance from the Pole , his diſtance 

from the Vertex, and the Complement of the Latitude together, and from 
half that Sumſubtra&t the Suns diſtance from the Pole, then ſay: 


eAs the Radins , 

To the ſine of the Suns Diſtance from the Vertex 
Co the Co-ſmne of the Latitude , 

Toa fourth ſine. 


And Again, 


eAhs that fourth ſine, 
To the ſine of the half Sum ; 
So the ſine of the Difference , 
To a ſeventh ſine. 


To which if you add the Radius, half that Sum will be the Co-ſine of 


half the Suns Azimuth from the North, | 
* Let now the data be the ſame as in the laſt caſe, and the Suns Azimuth 


or the Angle at 8, enquired, 
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The Complement. of the Latitude P 8:;:s 38 30 oo 
The Suns Diſtance fromthe Vertex © 8 53 43 26 
| From.the Pole P © 73 33 03 


SUM L7o0 Fl 29 


2 Jum 85 25 443 

The Suns diftance from the Pole 73 33 03 
Subtraced leaves the Difference 11 47 41+ 
Rad. S, &c0o 00 00 10,000-00 

809, $S, 58 43 26 9,9; 1801 
P8,S, 38 30 00 95794149 
Fourth ſine 94725950 
Fourth ſine Ar. Comp. 04274050 
+ Sum 5, 85 25 443 9,998616 
Diff, S$, 11 47 413 94310498 
Z+R | x9,5$3164 
$ = cs 51 46 O5 9,791532 


Doubled' 103 32 10 the Suns Azimuth from- 
the North Meridian: or the Angle at $8 required , its Complement to a 
Semicircle 76* 27' 50”, his Azimuth from the. South. 


SCTION ALL. 


F' the end of the Twilight in the Evening , or the firſt dawn of the 
Day in the Morning, were required, it muſt be conſidered ; that 
the Daylight reaches to the Horizon , when-the Sun is 16 Degrees 
beneath-itz or as the Coperuicans had rather expreſs it , the Vertex 

ſees the light of the Sun untill it be 16 Degrees diſtant from the Horizon 
of the Diske, in the obſcure Hemiſphere of the Earth. Count therefore 
16 Degrees in the Periphery of the Ecliptick, from each of its interſedions 
with the Horizon of the Diske, into the obſcure Hemiſphere , or from H 
toy, andfromr toe, then laying aRulerover yr, mark the Point = where 
u meerſetts the Line of the Suns Longitude. | 
The Tangent of 74 Degrees (the Complement of 16) tothe Radius eV, 
thall be the Semidiameter of a Circle , that ſhall paſs through theſe three 
Points z of which if you ſtrike the Arch y me it ſhall be the. Parallel of 
and Twilight, the Point $, wherein it interſedts the occidental part of the 
Path, ſhall be that place the Vertex tranſits, when the Twilight ends in the 
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| Strike the Arch of -a Circle through this Point7?, ſo as it may alſo paſs : 


through the Sun, and his oppoſite place at »; through the ſaid-Point and the 
Pole P, ſtrike alſo the Arch of an Hour-Circle 2 P, ſo have you formed the 
oblique Angled Triangle Pz ©, in which are given P 7 the Complement 
of the Latitude 38* 30', P © the Suns diſtance | the Pole 73* 38'03", 
 andOg, the Suns diſtance from the Parallel, to find the AngleatP, or 
the hour from Noon, when the Twilight ends, which may be obtained by 
the 11 caſe of ” 097 oblique Angled Triangles, thus , 
Add together 

Parallel, and the Complement of the Latitude from the half of the Sum ſub- 
tra&t the Suns diſtance from the Parallel,reſerving the difference. Then ſay, 


eAs the Radins, 
To the Co-ſine of the Latitude ;, 

$0 us the ſine of the Suns Diſtance from the Pole, 
To 4 fourth ſme. 


And Again, 


eA's that fourth ſine , 
To the ſine of half the Sum of the fides 
So us the fine of the Difference, reſerved, 
To a ſeventh ſine. 


To which add the Radius ; half the Sum ſhall be the Co-ſine of half the 
hour/from Noon, 


For Example. 


When the Suns Diſtance from the Pole 1s 73 38 03 
Complement of the Latitude 33 39 00 
The Parallel from the Sun 106 00 00 


Sum 218 o8 03 
+ Sum 109 ©4 O13 
© 2 Sub. 106 oo 00 


Difference *3 04 01zZ 


S, 90 OO Oe I 0,000000 
P2 S, 33 30 00 94794149 
POS, 73 38 02 9,982037 
$, 4th. Arch 94776186 


D 2 


e Suns diſtance from the Pole , his diſtance from the. 


Do” ” 
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Fourth Arch , Ar. Comp. 0,223814- 
3 Sum S, IO0g9 04 OI, 94975495 
Difference $, 3 04 01} 8,720 396 
Z + Radius, 18,927705 
£5, | 73.05 02 9,463852 


Doubled makes 146 10 O04 equal to g h. 44' 40”, at which 
time the Twilight ends, and it becomes perfedtly dark. Subtrat theſe 
from 12 hours, the remainer 2 h. 15' 20”, 1s the time of the firſt Day-break 
in the Morning , the Sun being in the ſame place in the Ecliptick ; . Note 
that where the Path cuts not the Parallel of Twilight, tis no perfe& dark. 
neſs at Midnight , but Twilight only lighter, or darker, as the Path. ap- 
proaches nearer the Parallel. 


SECTION XIIL 


N the Calculation of Solar Eclipſes,and the Moon's Tranſits over fixed 
Stars, . it is uſually required to know what Point of the Ecliptick 
Culminates in the Meridian, what is the higheſt Point of it, and the 
neareſt Diftance of each of theſe from the Yertex, and what is the 

Angle which the Vertical Circle makes with the Ecliptick, in any Point 
of it, at any given time. Theſe are difficultly: ſhewn in the Prolemaick 
Proje&tions, readily and eaſily in ours; thereby proving that the moſt ingenious 
of human inventions, are far leſs facile then the ordinary performances of Truth 
and Nature : 1 ſhall therefore next ſhew how each of theſe may be repre- 
lented in the true Syſtem of the World, and calculated. 

Let the Suns place be as before propoſed , and the forementioned requi- 
ſites demanded to 2 h. Afternoon. 

The Center of the proper Meridian is at w, Count 30 Degrees an- 
{wering to-2 hours in the Tangent Line divided as before directed , from w 
to the right hand, an Hour-Circle truck with one Point-of the Com- 
paſſes ſet on the Point fo found in the Tangent Line, through the Pole 
P, ſhall cut the Path in the Point 8, which the Vertex ſhall traverſe at- 
2 hours after Noon, the Ecliptick upon the Point C on the Meridian, and 
a Line produced through the Pole, e and the interſeRion of the Path, and 
this Arch at 8, ſhall interſe& the Ecliptick in the Nonageſime degree , or 
Point neareſt the Vertex at N, CN being the diſtance of the Nonageſime - 
degree from the Meridian, N its diſtance from the Vertex, and C 9 the 
diſtance of the Point on the Meridian from the Vertex. 


To 


a,4 % 
. C 3. 
* - . 


_——. 


D——— 


"Sect. 13. of the SPHERE. bn” 


LE 


To define theſe by Calculation. 


In the Triangle C SP are given, SP, the Complement of VPS, the 
right Aſcenſion of the Midheaven or Point of the Ecliptick in the Meridian 
17* 28 25", PB as before 66* 31', and the right Angle at S, to find 5 C 
the Complement of YC, the Longitude of the Midheaven from the firit 
Point of the Ecliptick, and P C, the diſtance of the Midheaven from the 
Vertex , we may ſay, therefore , 


>” WY VvF wa 


R .rt, SPC::s,PS.rÞC, that is, 


eAs the Radins , S. 90 OO CO 10,00C0c0 
To the Ce-tanzent of © the right Aſcenſion of } __ X 
the Midheaven ; 36. IJ.  WOISCS 


$a the ſine of the Diſtance of the Pole and Tropick, 66 31 co 9g,962453 
To the Co-tangent of the Longitude of the Mid " 
heaven from the next Equinoftial Point. 73 $3 45 92400477 


Therefore the Midheaven is It 13* 53' 45”; for PC it will hold, 


R.. cs, SPC :: t,SP., :CP, or, 


A's the Radius , S. 90 00 ©© 10,000000 


To the T angent of the Diſtance of the two Poles; 23 29 © 9g,637956 
So the ſine of the right Aſcenſion of the Midheaven, 72 31 35 9979493 


To the Co-tangent of its Diſtance from the : n 
next Pole. c 67 29 24 9,617439 


From which if according to the directions of the Eighth Se&tion, we 
take away P89 38* 3c, the diſtance of the Pole from the Vertex, the 
remainer 8 C ſhall be the diſtance -of the Midheaven from the Vertex , 
289 9 "x 

T, find NS, the Complement of YN, the Longitude of the Nonageſime, 
with Ng its diſtance from the Vertex ; in the Oblique Angled Triangle, 
PeJ, are given Pe the diſtance of the two Poles 23* 29', P9 the 
Complement of the Latitude, or Semidiameter of the Path 38* 30', with 
the included Angle eP9g, the difference of the right Aſcenſions of the 
Midheaven, and firſt Point of w 162* 31' 35”, to find the Angle Peg=S N, 
the Longitude of the Nonageſime from the firſt Point of S, with8N, its 
diſtance from the Vertex , which may be odtained by the Second and Tenth 
Caſes of Oblique Angled Spherical Triangles , for, 


In ef: 


= 
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eAs the Radius , h 90 OO OO 10,c00000 
To the Co-tangent of the Latitude \, Fl 30 ©0 9,900605 


So the ſine of the right Aſcenſion of the A | 
Lara. or £2, > BE BY 99979483 
To the Tangent of the firſt Segment. 37 -11 20 9,880038 


If the Angle eP9 be obtuſe, as in this Caſe , the Sum of the firſt 
Segment and the diſtance of the two Poles ; but if it be acute, their 
difference, ſhall be the ſecond Segment. | 


In this Caſe therefore the ſecond Segment will be 60* 4.0 20”. 


Say Again , 
eA' the ſine of the ſecond Segment , 60 40 20r.C.0,059567 
To the ſine of the firſt ; ſoon of the Mid: 37 11 20 9,781356 
So the Co-ſme of the right Aſcenſion of the Mt : 
heaven from or & , = oy 9:495024 
' To the Co-ſme of its Longitude. 77 41 13 9,338947 


Therefore the Nonageſime 3 175* 41' 18”, for its diſtance from the 
Vertex, ſay, 


eAs the Co-ſine of the firſt Segment , 37 11 20Ar.C0,098734 
To the Co-ſine of the ſecond Segment ; 60 40 20 9,39 3544 
So the Co-ſine of the Latitude , Fl 30 00 9,5650023 
To the ſine of its Vertical Diſtance. 28 45 43 9N 9,682301 


Whoſe C omplement 61* 14' 17”, ts its Diſtance from the Horizos. 


If it be demanded , what Angle the Circle paſſing from the Vertex to 
the Sun, makes with the Ecliptick at his Center , ſtrike a Circle through 
the Sun, his oppoſite place z, and the Vertex ; So ſhall you form the Tri- 
angle 8 N ©, in which are given N ©, the Suns diſtance from the Nonageſime 
32* 41' 18”, N06 thediſtance of the Nonageſime from the Vertex, and 
the Angle at N right, to find the Paralla&tick, or required Angle, you 
may ſay therefore , 


S,NO.R :: te, Ng . zNog, or, 
eAs the fre of the ©* Diſtance from ws © 


Nonageſime , 4118 $-732449 

To the Radius ;, - CO © 10,000000 
Sothe T angent of the Diſtance from the Vertex , 23 45 43 9,739435 
To the Tangent of the Parallaltich, 4A:::/' 45 27 31 10,007036 


But 
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But if the Parallatick Angle at the Moon, or ſome Star that has La- 
titude from the Ecliptick , be demanded; it will require ſome farther 
; labour to inveſtigate it. Let the time propoſed, and conſequently the 
Nonageſime Degree, and the diſtance of the Vertex from the Pole be as be- 
fore found, and let the ParallaRtick Angle at Pollux, whole Longitude is S 
18* 47 3%”, diſtance from the Pole of the Ecliptick 83* 21' 30”, be de- 
 manded : Let X repreſent the place of Pollux, the Arch N V equal to the 
Angle 9 e X, the difference of the Longitude of Pollux and the Nonageſime, 
ſhall be 3 1* c6' 12”: Strike the Arch of a great Circle * 8 from the Ver. 
tex to Pollux, {o have you formed the Oblique Angled Spherical Triangle, 
X Pg, in which are known e 9, the diſtance of the Vertex from the Fole 
of the Ecliptick 61* 14' 17”, with e> the diſtance of Pollux from the 
Pole of the Ecliptick 83* 21' 30”, and the AnglefeX as before; to find 
the Angle e * 8, the Complement of the ParallaQtick Angle, with 6 * 
the diſtance of the Star from the Vertex , which will b by the ſecond 
and tenth Caſes of Oblique Angled Spherical Triangle, by which it 
will hold: 


As the Radius , go CO od 10,0000C0 
To the Co-ſine of the ** Diſtance from = F : ES 
/onageſume 7, 31 05 12 91932594 


So the T angent of the Diſtance of the Vertex from 7 
from the Pole of the Ecliptick,, = 4 07 10,260515 
To the Tangent of the firft Segment. 57 20 17 10Q,193109 


The difference betwixt the firſt Segment , and the Stars diſtance from the 
Pole of the Ecliptick, ſhall be the ſecond Segment in this Cate 26* o1' 13”, 


Say Again , 


As the ſme of the ſecond Segment , 26 01 13 Ar.C0,357843 

To the ſine of the firſt 1 57 20 17 99925245 
So is the Tangent of the ** Diſtance from the : _ 

Nonageſime Degree , E - 94750546 

To the Co-tangent of the Parallattich Angle. 40 49 ©2 10,063634. 


And for the Stars diſtance from the Vertex , 


At the Co-ſine of the firſt Segment , 57 20 17 Ar C0,267863 
To the Co-ſine of the ſecond Segment ; 26 O1 13 9,y53595 


So the Co-ſine of the Diſtance of the Vertex from 
the Pole of the Ecliptick , 
Te the Co ſme of the ** Diſtance fromthe Vertex. 36 45 04 94903764. 


$61 14. 17 9,682316 
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XIV. 


Owever large the Diameter of the Earths Annual Orb may ap. 
pear to be, collated with her own Diameter, yet if it be com- 
pared with the vaſt diſtance at which the fixed Stars are placed, 
the Angle it ſubtends becomes almoſt inſenſible. So that in 

what part ſoever of her Orbit the Earth is found, ſhe is yet conceived by 
Copernicans as inthe Center of the Starry Sphere ; and then lines produced 
from her Center to each Star ſhall deſign their places in that Rete , which 
we before imagined to inyeſt its ſuperficies; and their Longitudes and right 
Aſcenſions, will be determined by their reſpe& to the EquinoQtial Point, 
and Colure ; thgir Latitudes by their diſtances from the Ecliptick ; and 
their Declinati@P, by the like diſtances from the Circle biſeRing the 
Globe, equally diſtant from both its Poles, called the Equator, 

The diſtances and poſitions of the fixed Stars one from another , have 
been found the ſame in all Ages ; fo that it is probable they are ſubje@ to 
no Motion , but what appears in them by reaſon of the continual receſs of 
the Earths EquinoRtial Points; the manner and reaſon whereof , will be 
conceived by the firſt Figure ; In which view the Earth at =, its Motion 
round its Axis is from Weſt to Eaſt, or from d by z to t in the illuminate 
part of the Globe, or that next the Sun. But the Motion of the Xtherial 
Matter is alſo from Weft to Eaſt, or frome to þ dire&ly contrary to this 
in the ſame illuminate part of the Globe, and that too ſomething ſtronger 
than in the remoter or obſcure part; by reaſon the parts near the Sun are 
{wiftlier moved than the more remote; thence it proceeds that the Line of 
Direttien, or Plane connefting the Poles r Ped, is refleicd and born 
back contrary to the Earths, and Fortex Motion, 50 Seconds Annually. 
So that whereas about the beginning of Vabonaſſar*s eAra, it cut the 
Ecliptick , and conſequently made the Solſtice , near the Cloudy place in 
S, it is now carried back to the Heel of of Cafor , and about 250 years 
hence, it will make the Solſtice when the Earth paſſes under Props. 

That Point of the Orbit , where when the Earth arrives, the Line of 
dire&ion, or Solſtitial Colure, coincedes with the Horizon of the Diske, 
and the North Pole, paſſing out of the obſcure, begins to enter the illu- 
minate part of the Globe , is the place where the vernal Equinox is made , 
and the Sun enters the firſt Point of Y. This Point about the time of 
Nabonaſſar, was at N , but ſince by the continual impreſſion of the Xtherial 
matter, and its renitency to the Earths Motion , tis refleted equally with 
the Solſtitial Colure , which is altered from ea to red receding con- 
tinually, fo that if the Earth continue ſome Ages longer , the Equinodt- 
ials may happen under thoſe Stars , near which the Solſtices were celebra- 
ted at the Creation, 
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| Hence it is that the places of the Equinoxes receding from the fixed Stars, 

they ſeem to moveſlowly.,, but equally forward from the Equinoxes, about 

.one Degree in 72 years, thoſe which appeared near the Equinottial Poiars, 


or ſome few Degrees in Antecedence, as Spica t* did in the time of 
Hipparchws, being now found near 20 Degrees in conſequence ofthem. 


Jt-makes the Stars place to the year 800, mn 3 20 27 30 
Its conftant Diſtance from the Pole of the Ecliptick, £ 
being. 


De ut; though the Longitudes of the Stars alter yearly, yet may their places 
Nn- © once determined to a known year, be made out to any other,paſt or to come, 
, by the fole Subtration or Addition of ſo many times 50 Seconds from or to 
n the given Longitude, as there are years betwixt that to which the place of 
y the Star given is reified, and at which it is demanded. Their Latitudes 
d vary not , but their right Aſcenſions and Declinations depending on theſe, 
h arg.continually changing , and that not regularly , but unequally, more 
It or leſs according to the diſtances of eachStar from the Pole of the Ecliptick, 
b and the Colures. It will be therefore requiſit to ſhew how from the given 
d Longitude and Latitude of a Star, its right Aſcenſion and Declioation may 
c be Calculated. | 

Let the Star propoſed be Pollux, whoſe place to this year 1680. is ſtated 
: S 18* 47' zz and let its place, right Aſcenſion, and Declination, be required 
) tothe year 1890. or 120 years hence. 
f 
To its given place 1680 , 'B 18 47 30 
| Add the Motion for 120 years future ;, 1 40 009 
| 


83 21 30 


Let > repreſent the place of Pollux on the Globe , e X his diſtance 
from the Pole of the Ecliptick $3* 21' 3c”; and P e X his Longitude from 
the Solſtitial Colures 20 27'3>", Pe, the diſtance of the two Poles 23*® 
29'; we have here two fides of an Oblique Angled Spherical Triangle given, 
with the Angle betwixt them, to find the third fide, and the Angle at P, 
which will be got by the Second anc Tenth Caſes of ſuch Triangles, by theſe 
proportions, "BEI 


eA's the Radits , ———_ 8. 90 00 00 1C,000000 
To the Tangent of the Stays Diſtance from 
the Pole cf the Ecliptick.; W 83 21 30 10,933594 
bY: any Long of its Lonitude from the Solftitial c 20 27 30 0971708 
th 
To the Tangent of the firſt Segment. 32 54 56 10,905599 


When the Stars place is in the firſt ſix Signs of the Ecliptick , as in this 
Caſe, the difference betwixt the firſt Segment, and the diſtance betwixt 
the two Poles, ſhall be the ſecond Segment 3 otherways their Sum ſhall 
make it, +, + 
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The ſecond Segment therefore in Pollux , 59? 25' 56”. 


Say Again , 
eAs the ſine of the ſecond Segment , 59 25 564r.C0,064983 
So pier nay Dy AIR from the Wtheatbt NOIPE7e 
next Solſtitial Colure , 20 27 30 99571774 
To = _—_— of its right Aſcenſion from the £ » =: 28 


The right Aſcenſion- of the Colure is go*; therefore of Pollux to the 
year 1800. will be 113* 15' 57”. Forits diſtance from the Pole of the 
Globe, ſay, | 


A's the Co-ſine of the firſ Segment, - 32 54 56 Ar.Co,g08924. 
To the Co-ſine of the ſecond Segment ;, 59 25 56 9706339 


21 30 9,063181 


So the C-ſine of the Stars Diſtance from the Pole of [ g 
the Echptick,, 5 
To the ſine of its Declination. 28 29 04 94678444 


Whoſe Complement 61*. 30' 56”, is its Diſtance from »he North Pole 
of the Globe. 


If the Angle P Ke, or the vihblc-inclination of the Axis of the Globe 
to the Axis of the Etliptick be d anded, it will hold , 


efFs the ſine of the Stars Diſtance rep the Pale 
of the Ecliptick,, F 83 21 3024.C0,002925 


To the ſine of its right Aſcenſioti from the Colure;, 23 15, 57 9,596595 
Ss the ſme of the Diſtance of the Poles, 23 29 00 9,600409 


To the ſine of the Inchination. O9 07 04 «+ 9,199929 


I might here proceed to ſhew how ſeveral other requiſites in the Sphere 
would: be formed and repreſented in this Projection, but it will be con- 
venient to leave ſomething imperfe&, to exerciſe the Ingenuity of the 
Student; who if he throughly-undefſtand the preceding diſcourfe , will 
readily" find places wherein any other Problem will be determined, I ſhall 
therefore cloſe this part, and in the following 1 ſhall ſhew- how by a like, 
but Orthographical Proje&ion of the Globe , the Moons Appulles to the 
Sun or Stars may be conſtrued, and all the Appearances of an Eclipſe, 
Occultation or Tranſit repreſented to the Eye for {eyeral Latitudes in one 
Figure; which will be of great uſe. to- the Ingeriious Aſtronomer, Traveler, 
and Seaman, and was never to be expeed from any Hypotheſis, that did 
net admit the Motion of the Earth, | 
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Tf both theſe ſhall be of the fame Denomination, that is both to be 
added or both to be ſubtracted,their Sum,but if otherways, their Difference 
ſhall be the Abſolute Equation of Time, which according to the Quality of 
the greater part ought to have been added or ſubtracted from the apparent 
time, if given, that ſo the Calculation might have been fitted to the Mean 4 
as the Numbers require. 

But fince the Equation of Days could not be found without the Mean 
Anomalie and Suns place, theſe being attained we muſt feek a Corre&ion. 
Enter therefore the Seventeenth Table with the Mean Anomalie, and 
againſt it in the Column entituled the Earths trxe horary Motion,take out the 
true hourly Motion of the Earth, then ſay, 

As one hour or 60 Minutes, to the hourly Motion : $9 the abſolute 
Equation of time , to the Proportional Correttion. 

W hich if the Abſolute Equation of Days were Additional, added to, 
-otherways ſubtracted from the Suns place firſt found, gives his rrwe place to 
the time propoled. 

The following Example will explain theſe precepts; Let it berequired to 
find the Suns true place in the year 1668 ; Oftober the 25th. at 1h. 5' 30”, 
apparent time under the Meridian of Londoy. 

The year propoſed is Leap-year, therefore 'I take the Mean Motion 
= to the 26th. of Ottober, for the 25th. and the Calculation ſtands 


as follows, 
Mean Motion.| Perihelion. oh 
1661 Og 20 25 46[03 06 35 Oo 
7 11 29 18 48 5 5©O 
1Otober 25th. Biſſex.'0g 24 42 30 4.1 
1 Hour 2 2803 06 41 31 Perihelion 
5 Minutes 12/07 14 29 45 Mean Motion 
30 Seconds 1104 07 48 14 Mean Anomaly 
Mean Motion 07 14 29 45]With the Earths Mean Ano.ſub, 6' 8” 
Equation ſubtraed} 1 32 01jSuns place 9 Fl 
Suns place '07 12 57 44/Abfolute Equation of Days ſub.15 59 
Parts proport. ſub.! 40jSuns horary Motion 2 31 
Suns corre place fm 12 57 04|Parts proportional ſubtra&& 40 


To Calculate the Moens true place at all times. 


1. To the given time get the Suns true place and Equation of Days , 
according to the preceding direftions, this added to , or ſubtracted from 
the apparent time, gives the truc mean time. 
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2. In the Seventh Table ſeek the given year, if you find it not, write down 
the next leſs therein, with the Reſidue of years to the-given, the Month, 
and day together, with the hour, Minute , and Seconds; and the feyeral 
\ - - Mean Motions, and places of the Apoge and Node againſt them, as in the 
following Example. 

3. Colle the Sum of the Moons Mean Motions , as alſo of her Apoge 
ſeverally, but for her Node , draw a Line under the Radical place-to- the 
year firſt found, and adding the Motions under it into one: Sum, ſubtract 


her Apoge, and Node. 

4. With the Suns Mcan Anomalie enter the Tenth Table, Entituled 4 
Table of Phyſical Parts; and thence take out the Phyſical parts, ſtanding 
againſt it, thel* according, ts their Title added to or ſubtrated from the 
Moons Mean Motion, give her 74can Motion corrett. 

5. From the Suns true place {ubtra&. the Mean Motion of the Apoge, 
the Reſidue i call the Anal Argument; with which entring the Eleventh 
Table take thence'the Equation of the Apoge ; this according to its Title 
aJded to or ſubtracted from the Meav place of the Apoge gives the true : 
In the ſame Table alſo with the Annual Argument take out the Excentri- 
citie , which if it be leſs than the Mcan (55237) fubtra& from it, if big- 
ger take the Mean out of it, and note the difference. 

6. From the Mean Motion of the Moon corret#, ſubtraft the true- place 


the Twelfth Table Entituled,. A Table of the Equations of the Moons Centcy, 
take the Equation anſwering to it under the middle Excentricitie, as allo, 
if the true Excentricitie were more than the Mean, under the greateſt, if 
leſs, under the leaſt ; Note their difference, then ſay, As 116175, to-this 
difference : So the difference of the middle and true Excentricities, to the part 
proportional. This if the true Excentricitie were greater than the middle, 
added to the Equation found under it, otherways ſubtracted from it, leaves 
the true Equation of the Orbit , which according to its Title, added to, or: 
lubtrated from the Moons corre& mean Motion, gives her Equated place. 

7. From the Moons Equared place, ſubtraft the Suns; and with the 
difference in the Thirteenth Table, find the Yarzation, this according to its 
Title added to, or ſubtracted from the Moon's Equated place, leaves her rrue 
place in her Orbit. 

8. From the Suns true place ſubtra& the Mean Motion of the Node, the 
remainer zs the diſtarce of the Sun from the Node , with which entring the 
Eourteentty Table. take out the Equation of the Node , this according to its 
Title added to, or ſubtrated from its Mean Motion , makes its true place. 
In the fame Table alfo find the inclination of the Limit above 5 degrees, or 
the greateſt Latitude of the Moons Orbit at that time. 

9. From the Moons true place in her Orbit , ſubtra& the true place of 
x the Node, what.remains is the Argwnent of Latitude, with which entring 
| the Sixteenth Table find rhe Redufion with the Exceſs, then ſay, 4s 18*, 
78 the. Exceſs; Sathe inclination of the Limit, or Exceſs of the Moons arvw's 
Latitsi 


Part " 


that from the Radical place , fo have you. tke.Mean. Motions of the Moon, . 


of the Apoge, the remainer is the ſean Anomalie ,, with which entring:; 


+ 
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Latitude #bove 5 Degrees, to the part proportional; which added tothe ſimple 
Reduttion makes the true., and this according to its Title added to, or fub- 
tracted IM the Moons true place in her Orbit, gives her erue place in the 
Ecliptick. 

4 For her true Latitude, enter the Fifteenth Table with the Argu- 
ment of Latitude, and therein find the Moons ſimple Latitude, with the 
Exceſs or Increment, when the Inclination of her Orbit is 5® 18”; then ſay, 
As 18' is to the Increment ;, Sothe Exceſs or Inclination of the Orbit above 5 De- 
grees, to the part Proportional ;, which added to her ſimple Latitude', makes 
the tr4e. 

Or having the Argument of Latitede, and the I;clination of the Moons Orbit ; 
the Redu:tion and her preſent Latitude may be found perhaps more caſily by 
thele proportions, 


1As the Radius, 
To the Co-ſine of the Inclination of her Orbit ; 
So the T anzent of the Argument of Latitude, 
To the Tangent of her Longitude from the Node inthe Ecliptick; 


Whoſe difference from the Argument of Latitude ſhall be the ReduQion, 
which if the Argument of Latitude were in the firſt or third Quadrants, 
ſubtrated, otherways added to the Moons place in her Orbit , makes her 
place in the Ecliptick. For her Latitude, 


eAs the Radius , 
To the ſine of the true Ixclination of ber Orbu 
So the ſine of the Argument of Latwude , 
To the ſine of her true Latitude. 


Tofind the Moons Horizontal Parallax,and Semidiameter at all times, 
with her true horary-Motion at the Conjunition with or Oppoſitton 
to the Sun; 


In the Seventeenth Table you have given the Moons true horary Motions 
in Eclipſes, with her Horizontal Parallaxes, and Semidiameters, under the- 
leaſt and greateſt Excentricities,to every 6 Degrees of MeanAnomaly,noted 
inthe outſide Columns of the Table, by the ſixth precept foregoing you may 
find the Excentricitie,from-which ſubtrad the leaſt,and note their difference. 

Then if the Moons true horary Motion were demanded, enter the ſaid 
Table with the Mean Anomaly, and in the Columns of horary Motions take 
out the horary Motions anfwering to it under cach Excentricitie z note their 
difference, then ſay, As 23235, ( the difference of the leaſt and greateſt 
Excentricities) tothe difference of the horary Motions found ; So the difference 
noted betwixt the preſent and leaſt Excentricitie to the part proportional ;, which 
if the horary Motion under the feaſt Excentricitie, were leſs than that found 
under the greater, added to the Motion under the leaſt, otherways ſub- 

trated from it, makes the hourly Motion of the Moon from the Sun, at the 
time of the Conjunction or oppoſition. After the ſame manner would the 

Horizontal Parallax, and Semidiameter be obtained, if demanded, and there- 
fore need not give any farther directions for finding them. To. 
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To explain thefe precepts by an Example , 'let itbe propoſed to find the 
'Moons true placeand Latitude, her Horizontal Parallax and Semidiameter, 
in the preſent year 1680. on the 22th. of December, at 6 h. 30'time apparent 
Afternoon under the Meridian of London. 
The Suns Mean Anomalie will then be 6 5. 5? 7'+ ; his true corrett place 
W 12” 09''25”; therefore the Equation of time 4 57” to be added to the 
dpparent , which makes the triie Mean time 6h. 34' 57” p m; to which 
according to the preceding DireFtions I colle& the Mean Motions., and 
Equations, as follows , 


Apoge. |Node Retrog 


—_ Was 0 #- WM 


Mean Motion, 


S oO by "ny 


1661 for 18 10 1415 co 21 5116 21 ©4 47[Radical place of the Node, 


19 |11 21 00 OfI1 23 03 29 07 27 2c 
December 22B] 23 55 221i og 46 22] 1% 54 19 
h. 6 3 17 39 I 49 45 


"-26 18 40 10 5 
"59 3118 03 13 220 26 .22 22}Motion of the A from the Radix, | 
Vean Motion 22 06 45 33(9 12 09 3515 24:42 15} true place. | 


Phyſical parts ſub. I 0311 o8 56 o3/AnnualArguſment, 
* fly Io 50 32}Equat.of the|Apoge add, 


Vean Motion Cor.Þ2 06 44 3ol 
Apogze o8 14 04 041 14 04 04 Trut*-placefof the Apoge. 


Meat Anomaly Jos 22 40 26]EX. 57678 Greateſt Excen. 01 03 52Tdcx7 .Þ 1 
Equation ſubtraCt. 54 22]M.Ex.55237|-underth4\jean Excenter 00 51 * Diff. 127" 
D Equation place Þ2 o5 50 'o8$]Difl, 2441 Part propo.add oo 02 31 
uns 29 12 09 35 bſotute Equat.. 00 54 22 


R.C.S.5 ol 36 9,99 8327 
t, 71 29 22 10,475214 


) from the Sun [o4 23 40 33M Mean pla.|5 24 42 15 
Variation lubtraCt 36 16{|Suns 12 C9 35 


) in her Orb o2 05 13 $2] zfromtheNſ3 17 27 2C| t. 7I 25 22:10,47354l 


Yode 25 23 «4 3oEquat.Nfub. $7 45|Red, ſub..4 oo 


Argument of Lat.lo$ 11 29 22] true place} 23 44 3c|R.s. 5 o1 36 $,9426c0 


Reduftion Subtra. 4 oc|In.of theOrb] 5 or 36] $. 71 29 22 9,976930 
place in theEclip{1T o5 cg 52 S. 4 45 58 8.919530 
ſati 5 ! 

Latitude South 04 9.82 Hence the M. true place is K 5 og 52 

Moons Horiz.Paral 61 31 Latitude South 4 45 58 
Horizontal Semid] © 16 4 


The place of the Bulls South Eye is at this time iz 5* 19', its Latitude 
South 5® 30': So that the Moon may cover it in ſeyeral places of the Earth; 
how the application to it will appear in our or any other Horizon I ſhall 
ſhew hereafter; at preſent it will be neceſſary to dire& you how to find the 
time-of the true ConjunRions or Oppoſitions of the Luminaries, and to Con- 
ſtrudt their Ecliples; aſter which, the Conftruſtion of Appulles ian, 

ECT, 
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e To find. the tim? of the Mean Conjunition or Oppoſition: of 

, the Sun aud Moon. 

6 I. O the Year and Month in which the Afean Conjunition or 
Oppoſition of the Luminaries is required , in the- Twentieth 

8 able, Entituled, 4 Table of the Alean Motions of the Moon 


from the Sim, Colle&the middle Motions: of the Moon from 
the Sun; take the Complement of this to 12 Signes, and from it or the 
a Oppoſition (which if required, may be made by the Addition of 6 Signes 
toit) continually. ſubtratting the neareſt leſſer Mean Motions, the anſwer. 
able Days, Hours, Minutes, and Seconds; will ſhew the time of the fear 
Conjunition or Oppoſition of the Sun and Moon, 


_ For Example. 


| I deſire to know the time of the Mean Conjuntion or New Moon which 
will happen in_ 7#ly 1684. 


Moon from the Sun, 


, $ o 4 " 
L 


16381 | o8 11 og 13 
$ | 0© 25 q2 07 
- Juiy | 02 -16 31 32 


Motion of the » from the Sun | 10 26 32 52 


Complement | 01 03: 27 ©o8$ 
Days 2 | 00 24 22 53 


0 Og O44 IF 
Hours 175 | oo c8 38 os 


— —  —— 


OO O09 26 Og 
Minutes 51 | 00 oo 25 54 


: Seconds 29 | 00. co 00 If 


Therefore the Mean time of the Mean Conjunition of the Luminaries 
ll in 7uly 1684. will happen Fly the firſt at 17h. 51' 29” Afternoon,for the 
e given year is Leap-year. 


To 
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To find the time of the true Conjunition or Oppoſition of the 
Sun or Moon. 


1. To the time of the AMear Conjunition or Oppoſition Calculate the true 
Longitude of che Sun from the Vernal Equinox , .and of the. Moon in her 
Orbit by the. Dire&ions of the laſt foregoing SeRion: 'If theſe be found 
exactly the ſame , or Oppoſite , the times of the Mean and true Conjunition 
and Oppoſition are the ſame , but it, as commonly it happens, they differ, 
then, 
2, Note the difference, and with the Mean Anomalies of the Sun and. 
Moon, (the Moons being firſt Corredted by the Addition or SubtraQion of 
about half ſo much as ſhe wants of, or is paſt the & or &) enter the 
Seventeenth Table, Entituled, A T able of the Moons true horary Motions, &c, 
and in the ſecond Column take out the Earths, by the third and fourth, get 
the Moons true hourly Motions, ſubtraft the Earths from the Moons, 


Then ſay, 


eAs the Difference of the trae hourly Motions , 
Is to one Hour, or 60 Minutes of time ; 
So 1s the Moons Diſtance from the & or & of the Sun, 
To the Interval of time betwixt the Mean and true & or &, which « alway: lef 
than 14 Hours. 


If the Moon were found to want of the Conjunition or Oppoſition of the 
Sun, the Interval added, but if ſhe was paſt either of them, ſubtrated 
from the time of the Mean &f or &, makes the Xean or equal time of the 
true; to which time again for greater certainty, compute the true places 
of the Sun, and » in her Orbit, with the Moons Latitude, and the exa& 
Mean time of the true & or F, being found. 

3. With the Suns Mean Ancmalie, and true place, enter the firſt and 
ſecond Tables, and thence take the Equation of Natural days according to 
the precepts of the laſt SeRion ; this, if it were to have been added to the 
Apparent time, ſubtraed here; but if to have been ſubtracted, added to 
the Mean time of the truce & or &, makes the Apparent time of either in 
the Moons Orbit. 

4. Enter the Nineteenth Table with the Moons true hourly Motion 
from the Earth, in the head, and the Argument of Latitude in the ſide, 
againſt them-inthe common Area you have the time of Redution, which 
according. to its Title added to,. or ſubtraQted from the Apparent time of 
the & or & inthe Orbit, leaves the Apparent time of the neareſt approach 
of the Moons Center, to the Center of the Dick in Solar ſhadow in Lanar Eclipſes. 

But if the ſame.contrary to its Title be added to, or ſubtratted from the 
Apparent time of the true & or & in the Orbit, it makes the Apparent time 
of the true ConjunRion or Oppoſition in the Ecliptick. 

E xample. 


4 __ . 2 APT, 
d LW 9. by 
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Example. 


168 4. The Mean __— " we = and —_ oh 
Faly the firſt . © 17 Jt 29 
, 

| s 2 # ol 
| The Earths Mean Anomalie then : . oo 14 03 37 
| 


"The Annual Argument. . , . . . oz 23 5141 16 
The Moons Mean Anomalie , . . . o2 20 14 44 


i" 


| The Suns true place . . . . . . & 20 30 50 
| The Moons in her Orbit . . - S 16 00 46 
The Moon ſhort of the ConjunRion . ©0 04 30 04 f 


The D* hourly Motion (to 2* 22% _— —_—_— 


Suns true hourly Motion . . » © « OS 29 
D* true hourly Motion from the _—.. 30 37 

h p n 
Interval add . ——-.» WG 


Mean time of the true Conjundtion in the 
-Orbit, F=ly the ſecond MM 


eAt which time , 


O2 46 15 


'The Suns true place's , . , . © @ 20 go1 $3 
The Moons Mean Anomalie . . . . ©2 26 11 50 
Tae ESRD. «co SS =» + +» a0 


The Moons trueplace ., . . . . . B 20 51 52 
The true place of the ., , . . . S 16 30 24 


The Argument of Latitude . . . . . ©4 21 28 
The Moons true hourly Motion . . . . oo 33 18 
The Suns 2'23”: The Moons from the Sun oo 30 55 


h # n 


The __— of days to be ſubtrated here oo 04 57 


Therefore the apparent time of the & ind 
the Orbit at . . I 02 35 18 
Time of Reduttion ſubtracted +. (Ban Bb 


The apparent time of the neareſt approachof 
the Moon to the Centerof the Dick . .F ©* 33 ©7 
But of the Ecliptical with the Sun .' , o2 37 29 


. | G And 


LIMI 


do. 
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And the neareſt diſtance of the Moons Center from the Center > ' - ” 
of the Disk in her paſſage over it, equal to her Latitude at > 22 46 
the time of her ConjunAion in the Orbit ET, 


The Moons Horizontal Parallax was then , , . « , , , 57 44 
The Suns ſubtracted from it ES +» + + + .« 2066 
Leaves the Semidiameter of the Dik . . . . , . . . 57 34 


The Moons Horizontal Semidiameter '. . .-. .*. .. + I5 40 
T_T OE, oo. oo & +» «© Te” 
The Semidiameter RT ©... - » +». 25 a 


The Angle of the Moons way with the Ecliptick 5* 41', this is equal to 
the Angle which the Perpendicular toher way formes with the Axis of the 
Ecliptick ; and if the Argument of Latitude be more than 9g Signes or leſs 
than 3, the ſaid Perpendicular lies to the left hand, . if more to the right 
from the Axis of the Ecliptick, 


To Calculate the times of the principal appearances of a Solar Eclipſe 
under the Meridian of LOND ON. 


1. To the Semidiameter of the Disk add the Semidiameter of the Pe- 
numbra, if the Moons Latitude at the time of the true & in the Orbit 
be leſs than this Sum, the Sun will appear Eclipſed ſomwhere on the 
Earth, otherwiſe, not. 

And if the ſaid Latitude be leſs than the Semidiameter of the Disk, the 
Eclipſe will be Central in ſome places of the Earth, otherwiſe, no where. 

Subſtra&t the Semidiameter of the Penumbra from the Semidiameter of 
the Disk, if the Moons Latitude at the time of the Conjun&ion be leſs 
than this Reſidue, the intire Penumbra will fall within the Limb of the 
Disk otherwiſe not. 

2: Convert this difference, the Semidiameter of the Disk, and the Sum 
above got, ſ{everally into Seconds : 


Then ſay, 


eAs the Rading , 
To the Moons Latitude in Seconds ; 

So the Sum of the Semidiameters in Seconds , 
To the Co-ſine of the firſt Anzle of Incidence. 


| And, So ts the Semidiameter of the Dish , 
. T o the Co-ſine of the ſecond Angle of Incidence 

And, So ts the Difference of the ſaid Semidiameters , . 
To the Co-ſine of the third Angle of Trcidence. : 


> v% + bs » 


” 
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The firſt Angle of Incidence ſubtends the Motion of Semiduration of all 
manner of Eclipley on the Earth ; the ſecond the Motion of Semiduration 
of Central Eclipſes; and the laſt the Motion of Semiduration of the entire 
Penumbra within the Disk. 


Say Again , 


eA: the Radius , 
To the ſine of the firft Angle of Incidence ;, 
Ss the Sum of the Semidiameters of the Dith and Penumbra . 
To the Motion of Semiduration of the whole Eclipſes of all farts. 


And, So the Semidiameter of the Disk, 
To the Mation of Semiduration of Total Eclipſes, 


And Again , 


So the difference of the Semidiameter of the Penumbra and Dick 
To the Motion of the Semiduration of the Penumbra within the Dich, , or 
Semimora. 


3. To Convert theſe Motions into time, ſay, 


eAs the Moons hourly Motion from the Sun , 
To one hour ; 

$o the Motion of any Semiduration , 
To the time anſwering it. 


Which ſubtra&ed from, or added to the time of the middle Eclipſe; 
or the neareſt approach of the Centers of the Moon and Disk , gives the 
time un-'er the Meridian of our Tables, when the anſwerable appearances 
begin or end in other places of the Earth, 

In the firſt Seftion of this part you were taught how to find the Angle 
which the Axis of the Earth formes withthe Axis of the Ecliptick; and to 
know on which hand.from the Axis of the Ecliptick it lay in the Projettion 
how to know on which ſide the ſaid Axis the Perpendicular to the Moons 
way lies , you have been ſhewe1 before: Note now, 

If the Axis of rhe Globe, and the Perpendicular to the Moons way be both to 
the ſame hand,(that is, both to the right, or both to the left from the Axis of 
the Eclipric)_) heir difference, hut i! otherways (that is one on the right, 
and the other on the left) their Sum ſhall be the Angle, which the Moons 
Path over the Disk formes with a Parallel tothe Equator : This for brevity, 
wanting a betrer Term, ! call the Angle of Direftion. 

Which if the inciination of the Axis o' the Glube, belels to the right 
hand or more to the left, can the Incliuation of the Perpendicular to the 
Moens way , to tne Axis of the Ecliptick; or if the Axis of the Globe 

G 2 


lying 


ab 


| the DOCTRINE Pard Il 


lying on the left, the Perpendicular fall on the right hand the ſaid Axis 
of the Ecliptick , che Angle of Direttion ſhall be. Affirmative ; but if the ſaid 
Inclination be leſs to the left hand, or moreto the right, than the Inclination 
of the Perpendicular ; or if the Perpendicular lying on theleft, .the Axis of 
the Globe fall on the right hand the Axis of the Ecliptick, the ſaid Angle of” 
Direttion will be Negative : Mind theſe Cautions, then ſay, 


N 


1 #AT 


eAs the Radins , 
To the Tangent of the Angle of Direftion,, 
So. the neareſt diſtance: of the Centers of the Moon, and Penumbra at the 
midgle of the Eclipſe. 
To the Motion betyixt the Axis of the Globe , and the place of the Aloons 
neareſt approach to the Center of the Dick, 


Find the time-anſwering to this Motion, as you did the time of the 
Semiduration before ; If the Angle of Direfion were Negative, this ſub- 
tracted; If Affirmative, added to the Apparent time of the middle, gives 
the Apparent timeat Londen , when the Meridional Sun ſhall be Centrally 
Eclipſed elſewhere. 

Example. 
The Semidiameterof the Disk' .. . . .. 00 57 34 
The Semidiameter of the Penumbra . . oo 31 30 
ED. o- ++ © +©-%. + » 01.29 Os 
EE. oe - + *% +.» 08 6 06 


The firit Angle of Incidence . . . . . 75 11-00” 
ES, ., . « + © + .- 66 43 ©0 
ED ©... + >.> - «. - 20 Þ ad 


The Motiorof Semiduration' . ;. . ., . o1 26-06: 
Of Semi-centralitile . . . . .. .. - ©O 52 52 \ 
ED. - »- > = *« + »- 08 13. 41 

From the Axis to the.neareſt approach .. . co o1 14 


h , ” 


02.47 £6 


Hence-the time of the Semiduration of all manner of 
Eclipſes in the Earths Disk 6M 


Dey. The time of the Semiduration of all: the-Central Eclipſes 2 p 
bk * MEBRBmRSRTERE ,. , > $3... 1-42 3 


The time of the Semi-mora, or the Semiduration of the 3 
whole Penumbra within the Disk. . , 0.44 3 


The time from the tranſit by th: Axisto the middle ; þ oo oz 24 


By:* 


» on 4 don 


ar\ by 


: 
—_— —_ 
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" By SubtraRing and adding theſe ſeyerally (all ſave the laſt, which is only 
to be ſubtraed) to 2* 33'07” the time of the middle, or neareſt approach 
of the Moon to the Center of the Disk, I Colle& the times at London”, 


when, 


— 


h , " 


The Penumbra firſt touches the Disk and _ | 
11 46 01 


Eclipſe firſt of all begins ip the Earth In the Morning. 


The Center of the Penumbra enters the Disk : 00 50 31 


and the Central Eclipſes begin . . Afternoon. 


The Mora begins, or the Penumbra is now 
firſt wholly within the Dick . . .. . 


$ 02 O08 29 
The Meridional Sun Centrally Eclipſled . 5 o2 3o 43 
The Nonageſimal Sun Centrally Eclipſed . » 02. 37 29|. 


The Mora ends, or the Penumbra begins firſt 
Ws 6 O2 $7 45 


to Emerge from the Disk 


The Central Eclipſes end in the Earth and the 3 "9 
Center of the Penumbra paſſes off the Disk FF *5 #2? 


The Penumbra paſſeth off the Disk, and all 


Eclipſes ended in all places of the Earth . CF 20 13 
After they have continued in paſſing over? __ 
the Earth . © + +: $-_ bo 34 12 


At that place where the Penumbra firſt enters into the Disk , the Sun 

4 appears beginning to be Eclipſed in the Supreme Point of his Vertical 
Diameter; where the Center of the Penumbra enters it , he appears Cen- 

trally Eclipſed in his Riſing ; and the Eclipſe ends as he Riſeth in the loweſt 

Point of his Vertical Diameter, in that Point of the Earth where the 
Penumbra is firſt totally Immerged within it : where the Line of the Moons 

way interſe&ts the Axis of the Globe he is Centrally Eclipled m the Me- 

—_ and where it-pafſeth the Axis of the Ecliptick in the Nonageſime 

egree. 


Where the Penumbra firſt begins to Emerge from the Disk , the Eclipſe 
is beginning in the lower Extremity of his Vertical Diameter as he ſets; 
where it Cuts the Disk again he happens Centrally Eclipfed in his ſetting z 
and where it wholly leaves the Disk, the Eclipſe ends in the upper Extremity 
of his Vertical Diameter as he paſſe;h the Horizon. 


BY F To 
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' To determin the Latitudes of thoſe places on the Globe, and their. 
: Longitudes from London, where apy of thoſe appearances happen. 


t 
k 
If the Angle of Direftion be Negative, ſubtra& it from, otherways add t 

it to the Angles of Incidence, the Reſidue ſhall be the Amplitudes of thoſe 
Paths in the Horizon of the Disk , which the Penumbra touches in its firſt ] 
Entrance , when its Center enters, and when tis firſt totally within : Add | 


the {ame Angle to the Angles of Incidence when Negative, ſubtradt it 

when Affirmative, makes the Amplitudes of thoſe Paths in the Horizon of | 
the Disk, whereon the Penumbra firſt begins to Emerge from the Disk, 
where its Center Emerges, and where it laſt touches it as it paſſeth off, 


Say Then, 
eAs the Radims , | 
To the ſine of the Suns diſtance from the Pole 
So the Co-ſine of the Amplitude of any Path, 
To the Co-ſine of its Latitude. 


Which if the Amplitude of the Path be leſs than '9o Degrees, is North 
of the Equator, otherways, South : 
| Say Again , | 
A's the Co-ſme of the Suns diſtance from the Pole , 
To a Radins ; 
So the T angent of the Amplitude of any Path , 
To the T angent of the hour of Sun Riſe, or Sun Set inthat Latitude, 


Which if the Suns diſtance from the Pole be leſs than go Degrees and 
the Latitude North z or more than go, and the Latitude South, is to bc 
accounted from Midnight, otherways from Noon. 


Bnt to find in what Latituge the Meridional Su ſhall be Centrally Eclipſed, 
72 Say Firſt, 


eA's the Co-ſine of the Angle of Direftion , 
To a Radius , 

So the Moons diſtance from the Center of the Disk.in the middle of the Eclipſe » 
To the diſtance in the Axts. 


| And Again , 


eA* the Semidiameter of the Disk, 
To the ſine of go Degrees ; 
So the Diſtance of the Moons Center from the Center of the Ditk,, as ſhe paſſeth 
over the Axu of the Globe. 
To the inc of the Arch of the Meridian betwixt the Sun and Pertex. okal 
1CN* q 
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; Whichif the M6ots Latitude at the &- were North, ſubtradted from , 
:f SoutH added to' the Suns diſtance from the Pole of the Globe, makes 
the diſtance of the Point on the Earth from the ſaid Pole, of which, if lets 
than go degrees, the Complement to go is the Latitude North; if more 
the excels ſhews the Latitude South. 

And if the Arch of the Earth be more than the Suns diſtance from the 
Pole, the Pole it ſelf is Eclipſed, and the Complement of the Latitude ſhall 
be their difference, | 

Take the Sum and difference of the Moons diſtance from the Center of 
the Disk, and the Semidiameter of the Penumbra , work by the ſame Pro- 
portion, and you will find the Arches of the Earth anſwering to them, and 
the places where the Meridional Sun was touched, either on his upper or 
under Limbe by the Moon as ſhe paſſed by him. 

If the place whete the Moon ſhall be Centrally Eclipfed in the Nonage- 


ſme degree be required, having her diſtance from the Center of the Di 
ſhe tranſits the Axis of the Ecliptick : of the Disk, 


You may ſay again , 


(A the Semidiameter of the Dick, 
To a Raains ; ; 
Sothe Moons diſtance from the Center of the Dick in her tranſit , 
To the ſme of the Sns diſtance from the Vertex in the Nonageſime. Which 
obtemed, 
Say 3 
As the Radius, 
Tothe Co-ſine of the Tnclination of the Axis of the Earths Globe to the Axis 
of the Ecliptick,; 
Sathe T angent of the Suns diſtance from the Vertex , 
To the Tangent of a fonrth Arch, which taken from-the Suns diſtance from 
the Pole leaves a fifth. 


Say Now , 


eAs the Co-ſine of the fourth Arch, 
To the Co-ſine of the fifth ; 

So the Co-ſme of the Suns diſtance from the Vertex , 
Tothe ſine of the Latitude of the place. 


Say again , 


As the ſine of a fifth Arch , 
To the ſine of the fourth, 
So the _ of the Inclination of the Axes , 


Tothe Tangent of the hour from Noon when the Sunwill be 3n the Aynageſime. 


Note , 
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Note, that if the Axis of the Globe be to the right hand from the Axis 
of the Ecliptick , the hour is before. Noon, if to the left, Afternoon. 


For Example, 


" 


The Inclination of the Axis of the Globe to the right hand : 8 48 _ 


fromthe Axis of the Ecliptick in the Disk .. .. 


The Angle which the Perpendicular tothe Moons way: —_— 


on the right hand with the Axis of the Ecliptick os 45 8 


Their difference the Angle of Dire&ion Negative . .. + 03 07 00 
Which thereforeſubtrafted from the firft Angle of Incidence > 75 11 00 
Leaves the Amplitude of that Path of that Vertex in the Ho- 

rizon of the Disk , which the Penumbra firſt touches in its >72 04 00 


CLE -Þ #5 ©. © 


Hence the Latitude of that place . . . . . . . + 16 36 Nor. 


\ , ” 


The time of the Suns riſing there , . . . : oy 32 31 


TSS . . - . «+ +. +» 12 46 01 
The Difference equal to the Difference of Meridians 06 13 30 


And the place to the Weſt of London, d:* » +» a 


Where the Eclipſe firft begins at Sun Riſe, in which Latitude and Lon- 
gSitude from London, lies the Golf of Hondurain America, where the Eclipſe 
will begin in the Suns upper Limb as he Riſeth. 


[s) , »# 


zac Ange Em .. . - . - - +» - p0y 07 


Contrary to its Title added to the Angle of Incidence . þ 75 11 90 
Makes the Amplitude of that Path in the Disk which ns 8g 13 00 
Penumbra laſt touches, when it leaves the Earth . . 7 


Hence the Latitude of that Point ., . . . . . . Þ 10 1 bow. 


nh bl a" 


The time of the Suns fet there . . . . . . ©6 17 39 
The hour at Loxdon then Afternoon . . . . Oy 20 13 
The difference equal to the difference of Meridians 00 57 26 


O I ”" 


Therefore the place to the Eaſt of London . , | ; ; 14 21 30 
| Under , 


© the 


"Sect. _” of the SPHERE. * + 49: 


. Under which, Poſition lies Zanfora in Egype , whereabouts the Eclipſe where the E- 
will be ſeen ending. in the ſupreme part of the Suns Vertical Diameter, as —__ = ends 
| at Jun ger 


 he$ets. 


——_— 


The ſecond Angle of Incidenceis . . . . . , . 66 42 00 
The Angle of Dire&ion Subtrat . . . . . . . 03 07 09 
The Amplitude of that Path which the Center of the Pe- 

numbra touches, when it enters the Disk "i $63 OT 


Hence the Latitude of the place . . . . . . . 24 23 Nor. 
a Ul ”n 


The time of the Suns Riſe in that Latitude. . . O5 18 of 


The time at London then Afternoon . . . . . .co 50 31 
The Difference of Meridians ., . . . . . , 07 32 26 
Therefore the place to the Weſt of London . . . . . 11 3 ©6 30 


Which poſition agrees with New Spainin America, where the Sun will Where the Sun 


be Centrally Eclipſed at his Riſing. oY as 


make the Amplitude of that Path which the Center of the>69 49 co 
Penumbra laſt touches, when it leaves the Disk . k 
The Latitude therefore of that Point North . . . . 18 40 oo 
h I 


Ul 


The Sum of- the ſecond Angle of Incidence and er of teſ 


The time of Sun Set in that Latitude . ., . . . ©6 31 11 
The time then at London Aﬀternoon ., . . . . O+ 15 43 
The Difference of Meridians . . . . ., . - ©2 15 38 


The place therefore to the Eaſt of London . . . . . . 33 52 ©0 


, be S 
Under which Poſition lie the Southern parts of Egypt, where the Sun _ þ- m_ 


Sets centrally Eclipſed. Ecligſed. 


The Difference of the Angle of Direction, and third Angle of Incidence, 
makes the Amplitude of the Path of that Vertex in the Horizon of the Disk, 
which the Penumbra laſt touches when tis Totally immerſed in it, 26* or 


Hence the Latitude of thatPoint . . . . . . . + « $6 39 


ol , " 
Time of Sun Riſe in that Latitude at . . . «. . ©03 309 39 
Time then at London Afternoon . . . « - - 0©2 0d 29 


The Difference of Meridians . . +» « + + + 10 37 59 


And the place to the Weſt of London ot 
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where tbe E- Theplace under the Latitude and Longitude from London , falls in-the - 
cligfe ends # Weſtern Ocean,to the Weſt of the Streight of Anian, (if any ſuch) and there 
Sun Riſe the Ectipſe ends at Gun Riſe, in the loweſt Point of his Vertical Diameter, 
this is the moſt Weſtern place that ſees the Eclipſe, 


The Sum of the Angle of Direftion and the third Angle of } *® *' * 
Incidence makes the __—_— of the Path of that Vertex br 15 00, 
ſ begins to Emerge from theDisk 


ttt Me rene ett Ad. dh. ttc. a. 


— 


- 


whereon the Penumbra 


Therefore the Latitude of that place... , . . . . . + x51 43, 


[1 [1 n 


The time of Sun Jt Mere . , . « . + - - ©S$ on 12 
The hour then at London Afternoon , ., , . . O2 57 45 
The Difference of Meridians betwixt Lendorand it . 05 04 27 - 


Therefore the place-to the Eaſt of London... ... . . . 76 07 


Under which Poſition on the Globe lie the Southern parts of Caracathay, 
where the E- tyhere the Eclipſe-begins in the loweſt Point of the Suns Vertical Diameter, 
_ "a ﬆ as he Sets, this is the moſt Eaſtern of all thoſe-places where any part of the - 

Won” Eclipleof theSunis ſeen... 


The «diſtance of the Penumbra from the Center of the Dis 48 

in the place where the Path interſedts the Axis , , , C22. 25 40) 
The Arch in the Meridian of the Earth underitis . . . 23 19 
The Suns diſtance from the Pole... . . . c . , ., 68 08 
Their Difference or the Complement ef the Latitude . . 44 49 
Therefore the Latitude North ., . . . . 45 11 


h , ”" 


Time there is Noon, at London Afternoon . . 02 20 43 
So the place to the Weſt of London t, ., , , . . , . 37 41 


Where the Sun And the Sun Centrally Eclipſed in the Weſtern Ocean about the Azores, - 
# Centraly E= jn the Meridian, or at Noon. 
clipſed in the . . 
DFleridian. OY 


The Sum- of the Semidiameter. of the Penumbra and the 

diſtance of its Center from the Center of the Disk in its ge $ 99 54 14 
The Arch in the Meridian anſwering it. . .... . '. 70 24 
Exceeds the Suns diſtance from the Pole . . . , . 02 16 


gow - _ The Eclipſe therefore extends beyond the Pole, and in the Latitude of 
rouched by Phe $7* 44', the Moons upper Limb jut touches the lower Ligib of the Sun in - 
Ps: upper Limb, the North r2 Meridian, 
mn ihe Meridian. . 


The 
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"The Semidiameter of the Penumbra exceeds the diſtance of 3 * ' "” 
the Moons Center, from the Center of the Disk in her paſage>co 08 46 
ES -- . c-+-> oo «oi REES 

The Arch of the Meridian anſwering it South of the Sun 08 45 

Added to the Suns diſtance from the Pole makes . . . »6 53 

Therefore the Latitude North ., . . c 0 , , © 13 09 


2 


| Where under the ſame Meridian paſſing a little to the Weſt of the Azores, where the Ys 


the Northern Limb of the Sun is juſt touched by the Moons Southern, South touches 
which place falls in the Weſtera Ocean betwixt the Iſlands of Cape Verde ——_ _— 
= a ” 
and the Caribee's. he 
The diſtance betwixt the Center of theDixk, and the place}, 
where the Moons Path interſeQs the Axis of the Echptick is CP ©* 5% 
The Arch of the Earths Globe under it . . . , . . . 23 25 
k& ' 4 
The time when the Center of the Moon paſſeth it 
ES - > << -< =: "$00 19 41 
The time at London then Afternoon . . , , ©2 37 29 
The Difference of Meridians . . . + . . 02 17 48 
Therefore the place to the Weſt of Londen , , | . ! 34 27 : 
The Latitude of that place 96 Where theSun is 


WM # 45 -4 Centrally Eclig- 
Where the Nonageſimal Sun is Centrally Eclipſed ; that is ſomething ſed in the Nong- 


more Weſterly than the place where he was Centrally Eclipſed in the = Tg. 
'Meridian. cliptick, 


SECTION V. 


Hat the reaſon of the foregoing Calculus of the General Phaſes 
of a Solar Eclipſe may be evident to the Ingenious Reader; 
I ſhall here ſhew how this may be repreſented by an caſy 
Delineation in Plano. 
Let © repreſent the Center of the Disk , take OB from a Scale of equal Fi: 7- 
parts,or from the Line of Lines on a Setor,equal to its Semidiameter 57'34", 
and therewith ſetting one Foot of the Compaſſes on ©, ſtrike a Circle z this 
ſhall repreſent the Limb or Horizon of the Dick,, projetted on a Plane Co- 
ncident with the Moons way, at right Angles with the Linc ConneQiing the 
[ Centers of the Sun and Earth ; 
Through © draw the Diameter e© continuing it both ways without 
the Disk. This ſhall be the Line I call be Axis of the Ecliptick,, and 
the Point e where it Interſeas the upper part of the Limb of the Disk its 
| I Northern Pole, ( 
= \ H 2 The 
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From the ſame Scale of equal parts,or the ſame Lineof Lines on the SeQor 

open tothe ſame Angle, take off the Semidiameter of the Penumbra 3 1' z0!, 
and ſet it off on the Axis of the. Ecliptick from e to A and x, through which 
Points, with one Foot of the Compaſſes on the Center ©, ſtrike Circles; the 
Semidiameter of the Larger © A ſhall be 01* 26' 04” the Sum, © x 26'04" 
F. the difference of the Semidiameters of the Dish, and Penumbra. 
þ The Inclination of the Perpendicular to the Moons way to the Axis of the 
h Ecliptick, [ have beſore determined 05* 41' on the right hand. Make there. 
fore © e (the Semidiameter of the Disk) the Radius of a Line of Chords, 
and taking from the ſame,the Chord of the Inclination 05*41'ſet it off from 
e the Pole of the Ecliptick to z that way; from the Center © draw: the 
Line © x, this ſhall be che ſaid Perpendicular to the Moons way. 

From the forementioned Scale of cqual parts take 22' 46”, the neareſt 
diſtance of the Line of the Moons way from the Center of the Disk; which 
if North, as here, ſet it off in the {aid Line-from © tom Northwards (other. 
ways on the contrary ſide the Center towards A) through mdraw the Line 
m f at right Angles to © z, this ſhall be the Line of the Moons way over 
the Dick,, or the Path of the Penumbra. : 

To the Points k tz and f; where the Path of the Penumbra inter- 
{eds the Circles before deſcribed, draw ſtreight Lines from the Center ©, 
producing © rand Os till they reach the Limb of the Disk in r and 5, fo 
have you in the Antecedent Limb of the Disk, Firſt the Point », the place 
of the Moons Center , when the Penumbra firſt touches the Limb of the 
Dix in &; whence the Rifing Sun appears” beginning to be firſt Eclipled m 
tnetupreme Point of his Vertical Diameter : Secondly the Point &, where 
the Center of the Penumbra enters the Disk, and the Sun appears Centrally 
Eclipfed in his Riſing : Thirdly 7, the place of the Moons Center, when 
the Penumbra is got wholly within the Disk, and y the place in it where 
the Eclipſe at that time ends, in the. loweft Point of the Suns Vertical 
Diameter, as he Riſeth : Fourthly N the Point under which the Sun is Cen- 
trally Eclipfed in the Novagelime;ar. totally if the Suns Semidiameter he lels 
thanthe Moons. And in the Conlequent Semi-Circle ; Fifthly » the place 
of the Moons.Center when the Penumbra begins to Emerge from the Disk, 
and s the Point in the.Disk where i-Emerges, and whence the Ecliple ap- 
pears beginning in the Suns loweſt Limb, as he Sets : Sixthly 4, where the 
Centcr of the Penumbra Emerges from the Disk, and the Sun appears Cen-_ 
trally.Eclipſed in his Setting : Seventhly F, the place of the Myons Center * 
when the Penumbraleaves the Disk; and g the Point whereon it-Fmcrges, 
the Eclipic.cnding there inthe Vertical,Point of the Setting Sun. IA 

. And now we. have formed three pair of Triangles: Firſt, m ©.2 = m © f, 
in which is given ©zz = © f, the Sum of the Semidiamerers of the Penum- 
braand Disk , and' ©'m the nearct diſtance of the Path of rhe Penmubra 
from the Center of the Disk , and the Angle at m right; tofind m On = 
m© f the firſt Angle of Hicidence , . with mu — mf the Motion of the Semiau- 
retioh of all manner of Eclipſes ,' which will, be caſily obtained by the, fore- 
mentioned proportions, & "REP ping po 
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Secondly, In the Triangles mko = mq©, are given ©k= ©4 the 
Semidiameter of the Disk, with m © as before, to find m k © the ſecond 
' An'le of Incidence equal tomq ©; and mh = mq the Motion of the Semi- 
duration of Central Eclipſes. 

Thirdly, In the Triangles mv = mt ©, arc known ©@r=0©», the 
Difference of the Seimidiameters of the Disx and Penumbra with © m, as 
before ; whence mta= mw ©, the third Anele of Inciderce;, mt = mv = the 
Motion of Scmimora will be ealily had z which Arches mi = mf, mk= mg, 
mt — my, being turned into time, and the times anſwering them fubtratted 
from and added to the middle of the Eclipſe, or the Moment the Center of 
the Penumbra is at m, gives the ſeveral times when the ſaid Center ſhall be 
at ukrvgf; or the times of general Phaſey of the Ecliple belonging to 
thoſe places at Loon. 

Or the tuve when the Center of the Penumbra hall arrive at the ſaid 
Points, may he otherways Mechanically inveſtigated thus. The middle of 
the Ecliptc, or the time when the Moons Center will be at m, happens at 
33'07" paſt two a Clock Afternoon: Say, As 1 Hour or 60 Minutes, to 
30' 55” the kourly Motion of the Moon from the Sun : So 1s 33' 07” the time 
more than 2 Hours Afternoon, to 17' 02” the Idtion from 2 4 Clock to the 
m:dale. 

From the ſame Scale wherewith you laid off the Semidiameter of the 
Disk 57 ;8; tal.e 195'£3 of the ſame parts betwixt your Compaſſes, and 
ſetting one Foot on m, with the other make a Point in the Line of the Moons 
way on the Right-hand; this ſhall be the place of the Center of the Penum- 
bra at 2 a Clock Afternoon at London, and is therefore noted here with the 
Number 1I. | 

The. hourly Motion of the Moon from the Sun, is 3 550, tie there. 
fore from the ſame Scale of cqual parts 30' 22 betwixt your Compalſlcs , 
and ſetting one Foot on Il, with the other make Points on cach fide it in 
the Line of the Moons way ; thele ſhall ſhew the place of her Center in it 
atthe hours of I and IIf : And if from theſe Points you farther fer off the 
laid extent, in the {aid Line you may thereby find the place of the Moon in 
the ſame Line for every hour , whilſt the Penumbra ſhall toucir the Disk : 
Divide the ipace betwixt every hour into 69 parts, {o have you the place of 
the v* Center in the Line of her way to every ſingle Minute of time. 

After this manner was the Line of the Moons way drawn and divided in 
the Eighth Figure , whereby the times when the Moons Center comes 
upon .any of the forementioned Points, will be found the tame as by 
Calculation. 

The Angle m© x is equal to the Arch zb, m©Ok tozk, andmO©r to 
z7;'tocach of which the Arch ez (which according to Kepler is not more 
than 5 18) in the Caſe before us being added , makes the Arches eb, ek, 
er, but ſubtrated from them gives eg, eq, es the Altitudes of the Nona: 
gelime Degree in thoſe places at Sun Rile or Sun Set; with which and the 
Suns.true place or the oppoſite Point, as the Cafe happens, that Ingenious 
Perfon .cntring his Nonageſimary Table finds the Latitude of the __ 
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bkr 9g, .and thence the right Aſcenſion of the Midheavenat the time of 
.. the Sun Riſing or Setting it thoſe places, whole difference from the right 
_ Aſcenſion of the Midheaven when the Penumbra is on any of the ſaid Points 
under the Meridian of his Tables, gives the Longitude of thoſe places thence, 
:..to the Eaſt if it were more, to the Welt if leſs than the right Aſcenſion of 
the Midheaven at the place to which his Number are fitted. 
_ It was I conceive the greateſt ſucceſs which the diligent Endeavours of 
- this Famous Perſon met with in CorreQing of the Planetary Motions, that | 
- cauſed him to employ the greateſt part of his time and pains about them; ſo 
- that having found how the ufual mY Circles of the Sphere might be | 
projected in the Copernican Syſtem , and all the Diurnal Appearances of 
the Sun and Stars ſalyed by them; he contented himſelf to ſhew this, and 
never enquired how they were Naturally formed , and might be more eaſily 
repreſented without the help of any ſuch Fititious Circles ; as I have before 
ſhewn ;. elſe he had never miſt of a better Method , whereby without the 
help of any Nonageſimary Table, the Latir:des and Longitudes of thoſe 
places on the Earth from the Meridian of his Tables, where the principal 
Appearances of a Solar Eclipſe ſhall happen might be inveſtigated, and which | 
I ſhall here ſhew. 'S 
The Inclination of the Earths Axis to the Axis of the Ecliptick, I have 
allready found in the firſt Seftion of this part 8? 48' on the right hand; ſet 
off accordingly 8* 48' in the Limb. of. che Disk, from e the Pole of the E. 
cliptick on the right hand to #, and by the Point fo found draw the Line 
:© 4 through the Center of the Ecliptick, this ſhali be the Axis of the Earth 
projected in it, 
4 The lInclinatien of the Perpendicular to the Moons way to the Axis of the 
Ecliptick , 1 have before determined 5* 41' to the {ame hind equal to the 
Arch ez which taken away from ez, leaves £ 5 equal to z ©z the Angle of 


Direfion 3* 0. 

Which according to the Cautions of the Preceding Settion is Negative , 
and therefore ſubtraRed from the Arch z b leaves 5b the Amplitude of that | 
Path in the Horizon of the Disk whence the Eclipſe is ſeen beginning in 
the Vertical Point of the Riſing Sun; from z k., leaves ; k the Amplitude of 
that Path whence the Eclipſe is ſeen Central at Sun Riſe ; but taken from [ 
z 7, theReſidue 5x will be the Amplitude of that, wherein the Eclipſe ends 
in the loweſt Point of the Riſing Sun. | 

But if on the Contrary the Arch z » be added tozs, it makes is the 
Amplitude of the Path , whence the Eclipſe is ſeen beginning intheloweff 
Limb of the Setting Sun; to z q it gives :q, the like Amplitude of the 
Path of that Vertex, in which the Eclipſe appears Central at Sun-ſet ; but 
added to z g, the Sum ig will be the Amplitude of that Path , in which the | 
Eclipſe ends in the higheſt Point of the Suns upper Limb as he Sets. | | 

In the ſame Seventh Figure let P repreſent the North Pole of the Globe, | 
whole place in the Axis is determin'd by the direQions of the firſt Seftion; 
from which Imagin Hour-circlesdrawn to bkr 5qg inthe Disk ; the Angles 
which thoſe Hour-cixcles ſhall form with the proper Meridi an © P, ma, 
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be the hours at which-the Sun riſes or ſets in any of thoſe Paths, and the 
Arch of any Meridian betwixt the Pole and any of the ſaid Points ſhall be 
the diſtance of the Path from the Pole, or the Complement of the Latitude 
of the place upon that Point. Let B in the Eighth F+gure repreſent any of 
the ſaid Points , and let the Hour-circle PB be drawn; In the Right-angled - 
TriangleP Bi are given, P : the Complement of the Suns diſtance from 
the Pole equal to the Refleftion; ; B the Amplitude of the Path, and the 


Angle «t 5 right , whence either Þ B the Diſtance of the Path from the *%: % 


Pole, or BP z the hour of Sun rite or ſet will be found by the known Re- 
ſolutions of Right-angled Triapglesz which laſt whether it be to be Num- 
bred from Noon or Midnight, the cautions of the laſt Section teach. 

To find. the place where the Sun will be Centrally Eclipſed in the Me- 
ridian: In the ſmall Triangle m© p are given 9+© as before, m©p the 
Angle of Dirc&ion, with the Right-angle at m, whence the Arch mp 
intercepted betwixt the Earths Axis, and the Perpendicular to the Moons 
ways and conſequently the time betwixt the Meridional Eclipſe, and the 

iddle will be found, as allo © p, and the Arch of the Globe under it; 
Say, A$3© .590*:: Op: to the ſine of the Arch of the Earths Globe under it ; 
which in this Caſe ſubtrated from © P leaves P B, the Complement of that * 
Latitude,under which the Sun is Centrally Eclipſed in the Meridian: 

The Semidiameter of the Penumbra is 31' 30”; ©p 22/48” added to 
itmakes 54' 18”; ſnbtracted trom it leaves 8' 42”, which converted into 
Arches on the Earth by tiic toregoing Ratiocination , and thoſe added to , 
and.ſubtra&ted from the Suns Diſtance from the Pole © P, makes the Com- 
plements of thoſe Latitudes, wherein the Suns under and upper Limb are 
onely touched by the 9* in her Tr :nlit, as in the Exarnple. 

Bot if the 1 ime when, and the place where the Moon4hall appear totally 
Eclipſed in the Nonageſime Degree be required, in the Triangle N m© 
Right-angled at ©, are known the Angle N ©m which the Perpendicular 
to the Moons Path makes with the Axis of the Ecliptick, and the Angle at 
'm right, whence the Motion betwixt the middle, and the Tranſit of the 
Axis of: the Ecliptick Nm, -will be eafily found, together witth N ©, and 
the Arch of the Earths Periphery under it.- 

Imagin an Arch of an Hour-circle P N ſtrook through the Pole and this 
Poitzc N, thei in the Oblique-angled Triangle N ÞP © are known the Arch * 
No, the Diſtance of the Nonageihmal Sun trom the Vertex, © Þ the Suns 
Diſtance from the Pole, with the Angle © NP the Inclination of the 
Axis of*the Globe to the Axis of the Ecliptick , whence N ÞP the Comple- 
ment of the Latitude, or the diſtance of the Vertex, where the Sun is 
. Centrally Eclipted in th? Nonageſime, irom the faid Pole ; together with 
the Angle NP, or the hour (Afternoon in this Caſe) when the Sun ſhall - 
de in the Nonageſime will be had, 

After the ſame manner it might cafily be determin'd under what Latitudes 
and Longitudes from the Meridian of our Tables, the Suns upper or under 
Limb ſhould be only touched by the Moons in the Nonageſime Degree , or ' 
more Points might be found on the Globe; throvgh which a Line —_ 
a. ews 
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ſhews all the places where the Eclipſe would appear Central, or the greateſt 
nearly of any given Number of Digitts. 

If it were required to know the Longitude of that place from London, and 
its Latitude , where the Sun ſhall be Centrally Eclipſed , when ?tis here 
two hours Afternoon , the time propoled is .33' 075” before the middle of the 
Eclipſe at London : Say then, As 1 Hour to :0'55" the hourly Motion: Sg 
33'07” to 17/02”, the Motion from 2 Hours Afternoon, tothe midale, or from 
II to mm. 

To 1I draw the ſtreight Line © II; then in the Triangle m © II, are 
given © and mIl, whence the Angle m©1l will be found 36* 48”; and 
© Il 28' 26” ;, but the Arch of the Earths Periphery under it 29® 36', the 
Diſtance of the Vertex under that Point from the Sun. . 

From the Pole P, let the Arch of an Hour-circle be drawn through II, 
ſo in the Qblique-angled Spherical Triangle ©P II are known, © P the Suns 
Diſtance from the Pole. 63* 08', which © II the Suns Diſtance from the 
Vertex 29? 36', and the Angle Interjacent P © II 362 48”, whence P ll 
the Complement of the Latitude will be found 46? 18”; therefore the La- 
titude of that Point 43* 42' North. 

But the Angle © P II, or the hour before Noon 24*09'% = to 1"36'38"; 
the true time therefore at that place will be 10® 23* 22” in the Morning, 
which taken from 2 hours Afternoon leaves 3* 36'38” = 54* og'+, the 
Longitude of that pkice to the Weſt from Londor. 


SECTION VI. 


O determin the Apparent Time of the beginning or end of Solir 
Ecliple, the Time when the Sun ſhall be Eclipſed to any poſſible 
Number of Digitts, the Inclination of the Cuſps of the Eclipſe, 
and the Time of the viſible Conjunion of the Luminaries in 
any given Latitude. 

In the firſt Seftion of this part, I have ſhewed how the Path of any Vertex 
may be deſcribed in the Disk, and for an Example, I have delineated the 
Path of the Vertex of London, at the time of this Eclipſe of the Sun in the 
Eighth Figure which is the Ellipſis 4m f. 

In the foregoing or Fifth Sefion I have ſhewed how the Line of the 
Moons way, or Path of the Penumbra may be drawn and divided , which 
is - done according to the precepts there delivered, in the ſaid Figure 
Eight, 

In the ſame Figure I.have drawn two other Paths, the middle LEO 
for the Latitude of 36* 03' North, which will fit Aleppo and all other places 
under that Latitude; the other I A B for the Latitude of 154* 30 North, 

under which lies the Iſland of Famaica , where I defire to know at what 

time the Beginning of this Ecliple , the viſible ConjunRion of the Lumi- 
narics, and the End of it will happen, | - 

| ake 
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Take betwixt your Compaſſes the Semidiameter of the Penumbra 
31' 30”, from a Scale of ſuch equal parts as the Semidiameter of the Disk 
was let off or meaſured by, that is 5754*, and carrying one Foot 
along the Line of the Moons way from the right hand to the left, find a 
Point in it, upon which if that Foot be ſet the other turn'd about ſhall Cut 
the ſame hour in the Path of the Vertex that this ſtands upon : The Point 
in the Path upon which the fixed Foot then ſtands ſhall ſhew the time of the 
beginning of the Eclipſe. 

Carry on the ſame Foot of your Compaſſes till more to the left hand , 
and find another Point in the Line of the Moons way , whereon if you fix 
one Point of your Compaſſes, the other ſhall cut the fame hour in the Path of 
the Vertex which this ſtands upon in the Line of the Moons way, the Point 

-on which your Compaſſes ſtand ſhall ſhew the Minute the Ecliple ends, if 
the Scheme admit Minute Diviſions. 

By the help of a Square of which one fide may be apply'd and carried 
cloſe along the Ecliptick » H, another Point may be found in the Path 
of the Vertex , whence a Line drawn by the Perpendicular edge of the 

uare , ſhall cut the ſame time ig the Line of the Moons way , it marks in 
the ſaid Path of the Vertex; this ſhall be the time of the viſible Conjun&tion 
of the Luminaries, 

Thus carrying the Semidiameter of the Penumbra betwixt my Compaſſes 
with one Foot in the Line of the Moons way, I find that when it comes to 
eat S' after 1I hours, the other if turn'd about will cut the ſame time in the 
Path of the Vertex at #, 'this therefore is the time of the beginning of the 
Eclipſe at London. 

Draw the Line « &, and from © the Line © #, this ſhall repreſent the 
Vertical Circle; and the Angle © « which theſe two Lines form ſhall 
de the Angle which the Vertical Circle ſhall make with the Line conneQing 
the Centers of the Sun and Moon at the beginning of the Eclipſe. 

If the Compaſſes be kept at the ſame extent, and one Point carried for- 
ward in the Path of the Penumbra, when it comes to y at 26+ paſt III, 
the other Point turn*d about will cut the ſame hour in the Path of the Ver- 
tex at ©, wherefore the Ecliple then ends at London. 

Draw; ye, and from the Center of the Disk ©, the Angle ©« y ſhall 


be that which the Vertical Circle ſhall form with the Line conneQting the' 


the Center of the Luminaries, at the end of the Eclipſe. 

And i! the edge of a true Square be carried clofe along the Line Hr, 
when the Perpendicular ſide cuts the Path of the Penumbra in 8 at 21 after 
II, it alſo cuts the ſame hour in the Path of the Vertex at s, this therefore 
isthe time of the viſible Conjun&ion , 5 the place of the Vertex or the Suns 
Center, #4 the Moons place in her Orbit. 

Take the Semidiameter of the Sun from the ſame Scale , whereby you 
laid off the Semidiameter of the Disk, betwixt your Compaſſes, and there- 
with on the Center s deſcribe a Circle, this ſhall repreſent the Sun, and 
with the Moons Semidiameter betwixt your Compaſſes taken from the ſame 
Scale, on the Center & deſcribe another _ » this ſhall cut off _ the 
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former ſo much as the Sun. ſtall be Eclipſed at the time of the viſible 
ConjunRion. | 

From © draw the Line © 57 , this ſhall. repreſent the Vertical Circle, 
C the Vertical Point in the Sun, whereby the poſition of the Cuſps of the E- 
cliple in reſpec of the Perpen4icular through the Suns Center, are plainly 
and eahly obteined. _ 

Produce # s till it interſe& the Moons Limb in, then ſhall ng the greateſt - 
Ciſtance of the Limbs of the Sun and Moon, be the parts Eclipled , which 
it the Suns Diameter be divided into 12. equal parts ſhall be equal to 7* of 
_ and fo many are the Digits Eclipled at the greateſt Obſcuration 
nearly. _ 

Hence at London ,. 


h. m. - 
The beginning of the Eclipſe Fly 2% 1684. at 62 08 Afternoon, 
The viſible Conjun&ion of the Luminaries 03 21 Digits then 5* x. 
SS. . EE» + +. + & » 0+ 263. 


And the poſition of theſe Appearances in reſpect of the Vertical Circle - 
paſſing the Suns Center, as in the Ninth Figure, 

If it were required to know at what time the Eclipſe ſhall begin and end 
at Aleppo; the Arch of the Ellipfis LE © is the Path of that place, and 
the Path of the Penumbra is the ſame for all places of the Earth. 

But the Times will be to be Numbred differently in it, according to the 
Difference of the Meridian of any place from London, for if the place given 
lie to the Eaſt, the hours in the Moons Path will be to be reckoned ſo much .. 
more ; if to-the Weſt ſo muck leſs, as is the difference of Meridians, 

Aleppo is uſual accounted 02* 207 to the Eaſt of. London, the. middle 
therefore which at Zondon will be 2" 33'07" Afternoon, ſhall be 04" 53'07" 
Afternoon at Aleppo; and all the hours marked in the Path will be accounted 
©2*:20' more than they are noted, with the large Figures. | 

Wherefore on the upper ſide of the Line of the Moons way , I have - 
noted in ſmall Figures the place of her Center in the Path at every hour; 
lo that hence it will be eaſy to find her place in the Path to any Minnte - 
required. | 

And now carrying the Semidiameter of the Penumbra, betwixt my Com- 
paſſes along the ng of her way; I find that when one Foot comes to a at - 
05h: 19' echo or Aleppo, the other will cut the ſame hour in the Path 
of the Vertex af x, this therefore I pronounce the time of the beginning of 
the Eglipletticre, 


d when the ſame carried on comes tor at 6h. 17'*, there-a Line 


drawn Parallel to the Axis of the Ecliptick , or Perpendicular to the Eclip- 
tick iNelf will cut the tame hour in the Path of the Vertex at g; this there- 
fore is the time of the viſible Conjuntion of the Luminaries, the G:ſtance 
of, their ers then =p. - 

CE the ſame Foot of the Compaſſes at the fame extent forward 
along 4h 


c Line of the Moons way, 1 find that when at 07 h, 08' the ſame 
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Foot ſtands upon 2, theother cuts the ſame hour in the Path of the Vertex 
where it interſe&s the Limb of the Disk , this therefore I conclude the end 
of the Ecliple, juſt at Sun-ſet. 


T herefore at Aleppo, 


The beginning of the Eclipſe O05 19; Afternoon, 
Viſible Conjuntion . . . . . . . . c6 174 Digitsthen 7; 
bad An oo oo oo == +» 03 6% 


h. mw. 


And the bearing of each of theſe Appearances as in the Tenth Figure, 
If the time of theſe Phaſes at Famaica be demanded the Arch of the 


_ Ellipfis I A B repreſents the Path of that place, whoſe Meridian is accounted 

hours tothe Weſt of ours, fo that when *tis Noon with us, tis to the In- 
abitants there only 7 a Clock in the Morning : and the middle of the 
Eclipſe, which with us is at 2h. 33' Afternoon, to them will be at 9h. 33' 
before Noon; Wherefore on the under fide of the Line of the Moons way, 
I have noted the hours 5 leſs than at London, ſo that the Diviſions Num- 
bred by them ſhew the place of the Moons Center to any given time during 
the Ecliple at Famaica. 


Let the Semidiameter of the Penumbra be carried along this Line as in the 


foregoing Examples, the ſtanding Foot being at upon 6 h. 55'+ in the 
Path of the Penumbra , the other at ” will cut the ſame hour in the Path of 
the Vertex; a Line drawn from & at 08 h. o5' will cut the ſame hour in the 
Path of the Vertex at 7, the diſtance of the Centers of the © and » at 
that time being ©”: And if with the Compaſſes at the former extent we 
ſeek another Point in the Line of the Moons way, whereon if one Foot 
ſtanding , the other turn'd about will cut the ſame time in the Path of the 
Vertex; we ſhall find it at 5 at o8 h. 59", and the place of the Vertex 
af ,. 


Wherefore at Jamaica , 
W 
The beginning at o6 55 inthe Morning, 
The viſible ConjunQtion * +» + « 08 og Digitstheng} 
Io Bn... bo o vi SS Cas 


And the poſition of theſe appearances as in the Eleventh Figure. 
If it be required at what time any poſſible Number of Minutes or Digits, 


ſhall be Eclipſed in the Suns Antecedent or Conſequent Limb at any 
Place; Let the Suns Diameter be accordingly divided into Minutes or 
Digits, and ſubtra&ting or Cutting off the parts required to be Eclipſed 
from the Semidiameter of the Penumbra , take the remaining part of it 
-betwixt your Compaſles, and carrying it along the Line of the Moons way 
"find the firſt Point in it, on which _ the one Foot, the other turn'd 
about. will Cut the ſame hour the fixed 

Minute in the Path on-which the fixed Foot ſtands ſhall be the time of _ 


oot ſtands upon ; the hour and 
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Obſcuration; + If for Example it were demanded at what time-3 Digits, or 
-one fourth part of the Suns Diameter, ſhould be Eclipſed in his Antecedent 
Limb at London; cutting off * of the Suns Semidiameter: from the Semi- 
diameter of the Penumbra, and carrying the reſt as direed, I find it 2 


29/4 in the Line of the Moons way , whemthg one Point of the Compaſſes . 


ſtanding on that Time , the other will cut the ſame accounted in the Path 
of the Vertex; and therefore this ſhall be the-time of that Eclipſe: in- the 
Suns Antecedent Limb at London. 

Whence we have a very ready- way given for finding the Difference of 
Meridians betwixt any two places, whole Latitudes are known,from the like 
Obſervation of the ſame Solar Eclipſe, which will not be difficult if the time 
and quantity of the Eclipſe obſerved under the Meridian of the Tables, ſhall 
happen to be the ſame the Calculus and Conſtruction ſhews; for ſuppoſe 
the. Eclipſe ſhall happen as it is predited at Londen; but at Famaica the 
end ſhall appear at g* 20' in the Morning ; the-place of the Vertex in the 
Path of Famaioa at that time will be found at v, take the. Semidiameter of 
the Penumbra betwixt the Compaſles and ſetting one Foot on :v, with the 
other ſtrike an Archcrolſs the Line of the Moons way at e, this cuts it-2* 4/ 
Afternoon at London; which ſhall be g" 20! in the Morning at Famaica, 
therefore the difference of Meridians betwixt Famaica and London (if it fhall 

ſo happen)will be the difference of theſe Tirnes, that is onely 4 h. 4.4”. 

But if the Time at Londox ſhall be found different from what.the Calcula- 
tion has given, and the Digits Eclipled moreor leſs than it repreſents, the 
Latitude of the Path ©m muſt be made more or leſs accordingly ; till the 
Digits Eclipſed at the viſible ConjunRtion ſhall be found the ſame with what 
the Obſervation requires. 

For the:Semidiameter of the Disk, the Suns, and Moons; with their 

| hourly Motions are found byExperience fonearly agreeable to Obſervation, 
that they will admit of little or no alteration,. the ſenſible defets of our 


Tables are only in the Moons Latitude and place, of which the firſt being - 


corre, the latter may allo be cafily.amended. 

For the Latitude of any place being given, and the time of the beginning, 
end, or any Phaſes of an. Eclipſe , . the place of. the Vertex in the Disk at 
- that time may be laid down by the Mcthod of the firſt Setion. 

The Semidiameter of the Penumbra, or the parts of it not Eclipfed , if 
ſome Appearance were given, may be made by taking the parts deficient 
from the Semidiameter of the Penumbra. 

Then taking it or the remaining parts betwixt your Compaſſes, fet onefoot 
on thePoint of the Vertexzand turning the other about make a troke through 
mheLine of theMoonsway,thePoint there Cut ſhall be the place of the- Moons 
Center at that time, whence the Line of the Moons way may be divided,- 

And then the time of any Appearance; in-a diſtant place whoſe Latitude is 
known, being given, the difference of Meridians betwixt that, and the Meri- 
dianof the-Tables, or any other known place will be eaſily found, as the dit- 
ference-of Meridians-betwixt Famaioa-and- Londen : The Method I confeſs 


riquices much:Caution,.but if duly Conſidered, it will be cafily underſtood, . 
put in praice by the Ingenious oblerver, SE Ci. 


Part IL. 


% 


of the SPHERE. 


SECTION VII. 


S the beginning,Digits obſcured,and end of a SolarEclipſe; So alſs 
the Occultationof any Fixed Star by the Moon, its Emerſion from 
her,. or the diſtance of her Center from it when not covered by 
her,at the time of theirElliptical ConjunRion,may be determined 

by Conſtruion ; only, remembring what I have before intimated, that by 
reaſon both the Parallaxes and Semidiameters of the fixed Stars are ſmall and 
almoſt inſenſible, the Moons Horizontal Parallax ſhall be the Semidiameter 
of the Disk ; and her Semidiameter, the Semidiameter of the Penumbra. 

And for the Conſtruction of thele as of Solar Eclipſes will be required. 

1. The true time of the Ecliptical Conjun&ion of the Moon and Star. 

. 2. The Angle of the Moons way with the Ecliptick , or which the Axis 
of her Orbit formes with-the Axis of the Ecliptick. 

3. The difference of the true Latitudes of the Moons Center ; and the 
Star to which ſhe applys at the time of the Ecliptical Conjun&ion. 

4. The Stars Right Aſcenſion and diſtance from the Pole of the Globe. 

5- The Inclination of the Axis of the Earths Globe, to the Axis of the 
Ecliptick in the Disk. 

1, To find the firſt in any given Year and Month; make the Mean Mo- 
tions of the Moon to that Year and Month, by the help of the Table of the 
Moons mean Motions , which fubtra& from the true Longitude of the Star 
at the given Time, from the Reſidue ſubtra& the next lefſer middle Motion 
under the Month of Farnary in the Eighth Table; and from what remains, 
the next leſſer middle Motions found in the Ninth Table continually till no- 
thing be left; the Days, Hours, Minutes and Seconds ſtanding againſt the 
middle-Motions, ſo ſubtracted, ſhall be the true time of the Mean Conjun- 
@ion of the Moon and Star. 

2. To this Time calculate the Moons true place in-the Ecliptick-by the 
DireRions- of the Third Sedtion, which if it happen to be the ſame with the 
Stars, the time of the Mean and True Conjun&tion. are the ſame, butif, as 
commonly, they differ ; then, . 

Note the difference, and if the Moons true-place be found ſhort of the 
Stars, add ; if paſt, ſubtra& about twice as many Hours and Minntes,, to 
or from the time of the Mean Conjunction , as ſhe is Degrees and Minutes 
ſhort or paſt the Star; and to the time thus made Calculate her true Lon- 
—_ in the Ecliptick , betwixt which, and the Stars true place.note the. 

ifference : 

Then you may fay , 


eA: the differences of the places of the Moon Calculated totheſe two times ,... 
To the difference of the ſaid times; 
So the difference betwixt the place of the Moon and the Star laſt Calculated ;. 
athe interval of time betwixt the laſt Calculation, and the time of thearae 
.  Canjunttion, it. 
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If the Moons place found by the laſt Calculation were leſs than the Stars, 
. add the intervyal to; if-more, ſubtract it from the Time to which the laſt 
Calculation was made; that Sum or Difference fhall be the true equal Time 
of the Conjundtion of the Moon and Star; which by the Equation of Days 
may be Converted-into the Apparent. | 

But this Method being tedious, I have moſt commonly made uſe of an- 
- other , which beſides that it is more Expeditious, will be found to have ſome 
other Conveniencies in it above the preceding. 

The Moons true places Calculated either from Tycho's, or Kepler's Num. 
bers I find to agree much better with my own, than any other ; From theſe 
the places of the Moon are given in Eichſtadizs or Heckers Epbemerides for 
years paſt; in Argolws for years to come till 1700, 

Entring therefore the Ephemerides of that Month in which you deſire to 
know at what time the Moon will be in ConjunRion with any Star , you 
will readily ſee on what Day her places at Noon will be next leſs and more 
than the Stars, the difference betwixt thoſe two places at Noon are her 
Diurnal Motion. SubtraG her place at Noon next leſs than the Stars, from 
its true place, ſo have you their difference : 


Say Then, hi: 


eAs the Dinrnal Motion, to this difference , en 
So are 24 hours cr one day; : 6 

To the time of the Conjunttion of the Moon and Star , Afternoon, under tht 
Meridian of the Ephemerides. a 


The Meridian of Rome, to which Argolus his Ephemerides are fitted, 
lies 1 hour nearly to the Eaſt of Loder; therefore from the time thus ob- 
teined ſubtratt one hour, ſo have you the time of the Conjunttion of the 
Moon and Star under the Meridian of London. 

To which if you Calculate the Moons true place by the Tables herewith 
publiſhed, as alſo to 2 hours either before, or after, as you judge moſt Con- 
-venient, you will have the Moons Motion in 2 hours given, by which and 
the difference of hers and the Stars true Longitudes at either of the times, 
you may find the true time of their Conjunion. To get her Latitude at 
which time, 

In the Calculation of the Moons place you will have given the Inclination 
of her Orbit to the Ecliptick, with the true place of her Node. 

Subtra& the place of the Node from the Longitude of the Star, the 
Reſidue is the Argument of Latitude : 


| Say Then , 
eA 5 the Radins , 

To the Tangent of Inclination of her Orbit ;, us; 
So the Sine of the Argument of Latitude , ; 
To the Tanxent of the Moons true Latitnde at the time of the true ay, 
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Which if the Argument of Latitude be leſs than 6 Signes is North 
if more South, ; 

And if the Moons Latitude at the time of the true ConjunQion be more 
to the North, er leſs to the South than the Stars, the Moons Center in 
her tranſit by the Star paſſeth as much to the North of it, as is their cif. 
ference, but if otherways, as much to the South :; 


Again, 


As the Radim , 


To the Sine of the Inclination of the Orbit ;, 
So the Co-ſine of the Argument of Latitude , 
To the ſine of the Angle of the Moons way with the Fcliptick. 


Or which the Axis of her Orbit formes with the Ecliptick, from which 
it-lies to the Right-hand , when the Argument of Latirude is more than 
9 Signes, or under 3; but to the left when the ſaid Argument is more than 
3 Signes, or lels than 9g. 

The Longitudes of the Stars from the firſt Point of Y with its Latitude 
being given, its diſtance from the Pole and Right Aſcenſion may be got by 
the DireCtions of the 14 Scion of the Firſt Part, or more eaſily, and exact - 
enough for our purpoſe, by the Tables of Declination and Right Aſcenſion 
_ —_— » from the beginning to page 37, which being obteined 
it will hold. 


eAs the Co-ſine of the Stars Latitude , 
To the Co-fine of its Right Aſcenſion from the net E quineftial Point 
$s the ſine of the diſtance of the Poles of the Globe and Ecliptick,, 
To.the ſie of the Inclination of the Earths Axis to the Ecliptick, 


Which if the Longitude of the Star bein W=XVwT isto the Leſt, 
if in any of the other 6 Signes to the Right-hand from the Axis of the 
Ecliptick. 

As in the Conſtruftion of the Solar Eclipſe, the Plane upon which the 
Projettion was drawn was ſuppoſed to ſtand at Right-angles to. the Line 
Conneating the Centers of the Sun and Earth, coincident with the Moons 
Orbit; ſo in the Stellar Eclipſe we muſt ſuppoſe it to coincede with the 
Moons way at Right-angles to the Line ConneRting the Centers of the Earth 
and Star, and that Lines produced from the Star to Infinite Points in the 
Horizon of the Earths Disk, her Axis, the Axis of the Ecliptick, and 
the Path of any Vertex , will proje& them all in the ſame Plane. 

Having {hewn before how this projeRion may be repreſented and deli- 
ncated in [/ao, I ſhall not necd here to repeat any directions concerning it, 
but ſeeing the Path of the Vertex , and Line of the Moons way over the 
Disk may be divided ſeveral ways; I ſhall only teach one, which in my 
opinion ſecms the moſt conyenient for our purpoſe, 
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'$tar Tranſits the Meridian I call that time the Sidereal Noon, and mark the 
interſetion with oz the hours on cach ſide it projected in the Path I number 
by their diftances from it : .1, 2, 354, 5, 6, &c. as in the Twelfth Figure, 
thoſe on the Right-hand being. Negative, and ſhewing the Star ſhort of the 
Meridian ; thoſe on the Left Afrirmative, and ſherwing it paſt. 

Having got the Apparent time of the true Ecliptical Conjunftion, turn 
it into-Degrees and Minutes; get the Suns Right Aſcenſion at the ſame 
time. Add theſe together, the Sum ſhall be the Right Aſcenſion of the 


Midheaven , which if it be leſs than the Stars Right Aſcenſion ſubtracted 


from it, leaves an Arch , which turn'd into time gives the time before the 
Sidereal Noon, at which the Moons Center ſhall Tranſit the Axis of the 
Ecliptick. . 

But if the Right Aſcenſion of the Midheayen be greater than the Stars, 
ſubtraCt this from that , the Reſidue converted into time , will give the 
Sidereal hour Afternoon of the ſaid Tranſit. 

Diminiſh the Moons true horary Motien by the 365th part of it ſelf, the 
Reſidue is the Sidereal horary Motion of the Moon : 


Say Then, 


eAs 1 Hour or 60 Minutes, 
To the Sidereal horary Motion ; 
So the Minutes and Seconds above any hour , at which the Ecliptical Conjunttion 
happens , 
To the Motion anſwering it. 


Take this Motion betwixt your Compaſſes from the Scale of Minutes or 
equal parts, and ſetting one Foot on that Point where the Line of the Moons 
way interſes the Axis.of the Ecliptick , with the other make a Point on 
the ſaid Line; if the time of the Conjunttion were before the Sidereal Noon, 
on the Left-hand; if after it, on the Right ; this ſhall be the place of the 
Moons Center at the (aid hour. 

Take the Moons Sidereal horary Motion betwixt your Compaſſes from 
the faid Scale of Minutes, and ſetting one Foot on the Point laſt made, 
transfer the diſtance in the ſaid Line to and fro, making as many more 
Points at the ſaid Diſtance from each other as you ſkall find convenient, theſe 
ſhall be the places of the Moons Center at other hours: Divide each hour 
ſpace into 60 cqual parts, ſo have you the place of the Moons Center to 
every Minute ofthe Sidercal hour, which if the time of the Ecliptical Con- 
junction were before the Sidereal Noon, are to be Numbred ſucceſſively 
from the Left-hand to the Right, as in the Twelfth Figure z but if after it, 
the contrary way, or from the Right-hand to the Left. | 

Taking the Semidiameter of the Moon betwixt your Compaſſes from 
the Scale of Minutes, carry one Point along the Line of the Moons way, 
till the other turn'd about will-firſt cut the ſame tane in the a of the 

ertex , 
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” Vertex, if-before the Sidereal Noon in the hours os the Right-hand th 

Axis of the Globe, if after it, on the Left; the Peint on which the fix 

©» Foot then ſtands, ſhall be the place of the Moons Center, and ſhall ſhew 
the Sidereal hour from Noon at which the Star ſhall be covered by the 
Moon. 

In like manner carrying the Foot-of the Compaſſes, forward or from the 
Right-hand to the Lett , find another Point in the ſaid Line, on which one 
Foot of the Compaſſes being ſet, the other turn'd about will cut the ſame 
hour in the Path of the Vertex, this ſhall be the place of the Moons Center 
and Sidercal hour from Noon at which ſhe ſhall uncover the Star, or of its 
Emerfion from her. 

Subtra& the Suns Right Aſcenſion from the Stars, the remainer turn'd 
into time, ſhall give the time of the Stars Culmination, or when it Tranfits 
the Meridian. | pe 

If the Sidereal hour of the Stars Occultation or Emerſion were before the 
Sidereal Noon , ſubtra@t it from the time of the Stars Culmination ; if it 
weze after, add them together, ſo. have you the true times of the Stars 
Occultation and Emerſon. | 

But if the time of the viſible ConjunRion of the Moons Center and the 
Star, or ſome other, which ſhe ſhall not cover, be required, find a Point in 
the Line of the Moons way , whence a Line drawn Parallel to the Axis of 
the Ecliptick , ſhall cut the ſame hour in the Path of the Vertex thar it 
touches in the Line of her way, this ſhall be the Sidereal hour of the viſible 
Conjuntion; whence the Solar may be derived as before diretted. 

Take the Moons Semidiameter betwixt your-Compaſlſes from the Scale 
of Minutes, and ſetting one Foot on the Point ſo found in the Line of her, 
wey , with the other: deſcribea-Circe, this ſhall repreſent her Disk , and. 
thediftance of the neareſt part of'it fromthe Vettex atthat time meaſured 
on the Scale of equal Parts: or Minutes ;- will ſhew how'many 'Minytes the. 
Moons.nextLimb witl be diſtant from the' Star at the tinie' of © the viſible 
Conjunftion. | ; | _—_ 

The following Example will make theſe direQtions eafily underſtood. 

If it be required to know at what time the Moon will be in Conjuntion _ 
with Aldebaran , or the Southern Eye of the Bull, in December this inftant 
Year, 1680, ; | | a0 37T 

' The place of the Star will be then xt'5*19' 26! its Latitude Southy 
g$* 30%; And by the Ephemerides the Moon will bein the ſame Longitude: 
on the 22 of December, at 6' ;& Afternoon at London. 


"_ cot ogra {0 Re. 6 
The Moons true place then by. my Tables! 2. | - , 05-4090 92 

' but at a hours after, orat $*:o'inm , . a6 24 28 
Therefore the-Moons true Motion in 2 hours, -, . -01' 14 "56 © 

and her true horary Motion eo Þ. . 09 00:27 3M 

Moons place at 6 Hours 30 Minutes in GLUE 00 og. 48 
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| Therefore the Apparent Time of the Ecliptical Conjun&tion at Loudon . 
a 6* 45'42” Afternoon. 


— 
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The Inclination of the Moons Orhit then , , oo os o1 49 
The true place of the Node . . . . . . . Oy 23 44 co 
The Argument of Latitude. . . . . . - 08S 11 25 26 


Fherefore , 


The Inclination of the Axis of the Moons Orbit 
to the Axis of the Ecliptick on the left hand ze . c 

The Moons Latitude South . . . . . -. 04 46 C3 

Fig. 12. Leſs than the Stars . . . . . . *N 00 44 07 
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The Inclination of the Axis of the Ecliptick to the ih 

Axis of the Globe on the left hand, ez, . . d op 97 29 
The Stars diſtance from the North Pote of the Globe 74 11 30 ; 
Difference of it and the Complement of the Latitude. 35 39, co 07 
Sum of it and the ſaid Comp: 112* 4', Comp. to 180* 67 16 30 ms 


—m— 


—— 


Time of the & 6 45" 42”, converted i into deg. and min. makes 101 25. 30- 

Sun then in W 12* 40'4 3 his Right Aſcenfien ., . . -. 283 15.00” 

= The Right Aſcenſion of the Midheayen, Subtrat . . . 24 40 30 
4 The Right Aſcenſion of Aldebaran . . 64 24 30 

: The Sidereal hour of the Conjunction,before the Sidereal Noon 39 44 00 
Or in. time 2* :38' 56”. 


The Right Aſcenſ 10n of the Sun 283? 15 SubtraQted from: the Right 
Aﬀcenfion of the Star .64* 24'*, leaves 141* 09's, which conyerted inta 
Time gives 9” 44' 38”, the time of its Culmination or Southing. 


4 # 


The Moons Sidereal horary Motion . , .. . . 5 37 19 
Her Motion in 3%' "nk -— — PS 


To be laid 'off inthe Line of the Moons way from its interſeQion with the 
Aais of the Ecliptick to the left hand. 
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In the Twelfth Figure, having drawn the Semicircle re H , let it repre- 
ſent one half of the Earths Disk, e * the Axis of the Ecliptick; from e 
ſet off e £ on the Left-hand = 1* 36', and es 9* 57'+: draw the Line X z, 
it ſhall repreſent the Axis of the Moons Orbit in the Disk, and X 5 the Axis 
of the Globe. 

If making  #« the Radius of a Line of Sines, you take the Sine of 35* 
39', an ſet it off in the Axis of the Globe from * too, and the Sine of 
67? 16';5 from * tom, the middle betwixt theſe Points C will be the 
Center of the Elliplis repreſenting the Path, and Co = Cm its Conjugate 
Semidiameter. 

Through C ftrike a Line at Right-angles to the Axis of the Globe, and 
therein ſet off the Sine of 38* 32' the Complement of the Latituve , from 
C both ways; this ſhall be the Conjugate Semidiameter of the Ellipſis 
repreſenting the faid Path of the Obſervatory, which may now be deſcribed, 
an the hour Points laid down in it, as in the Projeftion for the Eclipſe , 
but the hours numbred as was laſt direted, 

The Moons Horizontal Parallax will be 61' 31”, her Horizontal Semi- 
diameter 16' 41”: Make a Scale of ſuch equal parts, as that  # the Radius 
of the Disk may be 61*+, (tuch a one I have drawn under the Twelfth 
Figure) take there from 44 33, the Moons Latitude from the Star to the 
North, and ſet it off in the Axis of the Ecliptick from to N, through 
which Point draw the Line 4N 1 at Right-angles to X z, this ſhall be the 
Line of the Moons way. 

The Moon pafſeth the Axis of the Ecliptick , or will be in ConjunQion 
with the Star 38' 56” more than 2 hours before the Star will paſs the Me- 
ridian; the Moons Sidereal Motion in that time is 24'4%; taking therefore 
24';+ from the Scale of Minutes betwixt your Compaſſes , and ſetting one 
Foot on N the interſe&ion of the Moons way,and the Axis of the Ecliptigk, 
transfer the faid diſtance in the Line of the Moons way, (becauſWShe Con- 
junAion happens before the Culmination of the S:ar) on the Left-hand , *it 
ſhall give the place of the Moons Center 2 hours before the Sidereal Noon, 
or the Culmination of the Star. 

From the ſame Scale of Minutes taking 37 32 the Moons Sidereal horary 
Motion, and ſetting one Foot of the Compaſſes on 2, with the other make 
Points in the ſaid Line , and carrying the {aid Extent from 3 on the Right- 
hand, it gives the Point 4; fo have we got the Place of the Moons Center 
at 4, 3, 2, and 1 hours before the Star Tranfits the Meridian. 

Dividing the ſpaces betwixt each of theſe into 60 equal parts, as in the 
Figure, we have the place of the Moons Center to every fingle Sidereal 
Minute of the Intermediate Time. 

Taking the Moons Semidiameter betwixt your Compaſſes, and carrying 
one Foot along the Line of the Moons way thus divided; when it comes to 
«at 3" 44'* , the other Foot turn'd about will cut the ſame time in the Path 
of the Vertex; this therefore is the time before the Culmination of the Star, 
at which it will be covered by the Moons preceding Limb; and carrying 
the ſaid Foot unto& at 2*40/; the other mn about again cuts the ne 
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hour in the Path of the Vertex, and therefore the Emerfion of the Star 
will be 2" 40' + before it croſs the Meridian, 

If now from g® 44'% the time of. the Stars Culmination , we ſubtra 3% 
44% the Reſidue 6* will be the time of the Stars Occultation; and if from 
the ſaid time of Culmination we take away 2* 40, it leaves 75* 04/5 the. 
true time of the Stars Emerſion from the Moon, 

Toy, the place of the Vertex at the time of the Stars Occultation, let 

y be drawn, and through the Moons Center «« Parallel to it; «7 ſhall be 
the diftance of the Star trom the loweſt-Point of the Moons Periphery at the 
time of its Occultation, equal to « y in the Thirteenth Figure; and if in 
like manner we draw X © from the Center of the Projection to the place of 
the Vertex at the Stars Emerſion from the Moon, and through her Center 
7 6 Parallel toit, then will { & be the diftance of the Star from the loweſt 
Point of the Moons Periphery at its Emerſion , equal to «0 in the Thir- 
teenth Figure, in which theſe Appearances are repreſented in reſpet of 
the Vertical n+ paſſing by the Moons Center. 

If the Times of the Occultation and Emerſion were required at ſome 
other place, whoſe Latitude and Difference of Meridians from London are 
known : - Firſt the Path of the Vertex muſt be drawn , then the hours num- 
bred in the Line of the Moons way , if the place lie to the Eaſt of London 
muſt be accounted ſo much leſs if the Star be ſhort of the Meridian, ſomuch 
more if paſt it, as the difference of Meridians really is: But if the place lie 
to the Weſt of London, then ſo much more whilſt the Star is ſhort of the. 
Meridian, fo much leſs when paſt; as ts the ſaid difference of Meridians. 

And the time of the Occultation and Enierſion of the Star, will be cafily. 
found by the Method before preſcribed and employ'd: 

' Or the Difference of Meridians betwixt any two places whoſe Latitudes. 
are known, may be inveſtigated by the obſerved Occultation or Emerfion. 
of the St from the Moons Limb, or its diſtances and Poſitions from her at 
both places , the times being carefully noted, by the Method ſuggeſted be- 
fore in the deſcription of the Solar Eclipſe, nor is it neceſſary that the ob- 
{erved times of the ſame Appearance at both places ſhould be known; For 
if the time of theStars Occultation or Emerſon at one place were accurately 
obſcryed, .at the other a diſtance and Poſition of the Star, the difference 
of Meridians may thence be determin'd as eaſily as if the Occultation and 
Emerſion were obſerved at both places, by the Method ſbggeſted in the 
deſcription of the Solar Eclipſe. 

And had we tuch Lunar Numbers as would ſhew us the Moons true place 
to half a Minute, or the 120th. part of a Degree , we needed not doubt: 
but that by this Method the Difference of Meridians betwixt the place to 
which the faid Numbers ſhould be fitted, and any other, where ſome Appea- 
rance-of an Hh” of the Moon to any known fixed Star ſhguld be obſerved, 
might be-readily obteined by one onely accurate obſervation ; For the - 
_ of the fixed Stars I have hopes may be recificd to that exaQnels ; 

he Work, by His « HAFESTIES Princely Care for the Improvement of 
NAVIGATION, , being ſomewhile-fince. begun and carried on as hy as 
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the Time and the Obſervers Accommodations would permit; Nor is it to be 
feared, but that the Motions of the Moon may be rectified to as great ex- 
8&nels by the means of thoſe many Lunar Obſervations , which have been 
; frequently made at the Obſervatory by the ſame Perſon , and by-others elHe- 
where, to far greater exacneſs than could formerly be hoped for, and thar 
without omitting any opportunity when the ſeaſon permitted, except when 
the Oblexvers have been prevented by infirmities or indispenſable occa- 

ſions. 

I have Numbred above 200 Fixed Stars in Tycho's Catalogue that lie in 
the Moons way , and may all of them be Eclipled by her in one Revolution 
of hex Node ; The Greenwich Obſervations make above 3co: There can 
fcarce happen 2 Nights together , but ſome or other of them will be E- 
clipſed in one place or other of the Earth. Theſe Appulles ſeem therefore 
one of the beſt expedients that can be propoundced for the diſcovery of the 
EONGITUDE, and \urely fince we have found and T aught fo ealy 
a way to Conſtrud them, and that too perfeAtly Geometrical, thoſe who are 
fo urgent uponthe Aſtronomer for a good Methed to find it , will not think 
much to be at the pains to Learn and Underſtand this, ſeeing it may be 
prattis'd by one Obſerver if accommodated with convenient Inſtruments ; 
And I hope alſo that thoſe Ingenious Perſons who have imploy*d their pains. 
and Studies to correc the Ola, or find a better Theory of the Moons Motions, 
will be hereby encouraged to proſecute their uſeful Endezvours, confidering 
doth the facillity ef this Method , the Benefit is thence like to accrue to 
Mankind, and the Repritation and Credit to themſelves and their Memories. 


SECTIonN VYIIL. 


Aving ſhewn in the preceding Setions how to find the places on 
the farth, and Times there, where any of the principal Phaſes 
of a Solar Ecliple ſhall appear , by Calculation ; - as allo how 
the Times o: any Appearance of a Solar Ecliple or Steitar may 

be determinn'd in any given Latitude and Longitude by Conftruftion; It 
remains now, that I ſhew how the Times of the Principal Appearances and 
quantity of any Lunar Ecliple mav alſo be found, 

» In the Fourth SeZ:on of this part I have taught how-to find the Mean 
Time of the Mean oppoſition of the Luminaries, the Apparent Time of the 
True, their places then, and hourly Motions, their Horizontal Parallaxes 
and Semidiameters, with the nearcſ diftance of the Moons Center from the 
Center of the Disk, and ſhadow, 1n her paſſige over either; I ſhall nor - 
need here therefore to repeat the direttions how to find them ; admit them 
known, and then, 

Add the Moons Horizontal Parallax and the Suns ( which 1 ſuppoſe 
always 1g”) together, from which Sum ſubtraR the Sufs Semidiameter, the 
xemainer ſhall be the Semidiameter of the Earths ſhadow. aa 
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Add the Moons Semidiameter to the Semidiameter of the ſhadow , if 
4 the Sum be greater than the neareſt diſtance of the Moons Center from the 
; Center of the ſhadow at the time of the oppoſition in the Orbit, ſhe will be 
really Eclipſed, otherways nor. 
SubtraRt the Moon's Semidiameter from the Semidiameter of the ſhadow, 
ſo have you their difference , which if. it be greater than the ſaid neareſt 
. diſtance of the Moons Center from the ſhadows , the Eclipſe will be Total, 
otherways only partial. 
From the Sum of the Semidiameters of the Moon and ſhadow ſubtra& 
the neareſt diſtance of their Centers, the Reſidue is the parts deficient: 


Say Then, 


eA's the Moons Semidiameter , 
To 6 Digits, 

So are the parts deficient , 
To the Digits t clipſed, 


Again, 


eA's the Sum of the Semidiameters of the Meon and ſhadow , 
To the Radius ; 

So the neareſt diſtance of the Centers of the Þ and ſhadow at the & in the Orbit , 
To the Co-ſine of the Angle of Incidence. 


And in Total Eclipſes, 


eo A the difference of the Semidiameters of the Moon and ſhadow , 
To the Radins; 

So the ſaid neareſt diſtance of their Centers , 
To the Co-ſine of the Angle of Immerſion, or Emerſion, 


For the Motion of Semiduration, 


eA 5 the Radins , a} 
To the Sine of the Angle of Incidence ; 

Ss the Sum of the Semidiameters of the Moon and fhadoy , 
To the ſaid Motion of Semiduration. 


And in Total Eclipſes, 
eAs the Radins, 
To the Sine of the Angle of Immerſion ;, 
$89 the difference of the Semidiameters of the ſoon and fbadow , 
To the Motion of Semimera, er half Cantinuance of the Total Darkneſs. 
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the To convert which Motions into Time, ſay again, 


' (nA the hourly Motion of the Moon from the Earth , 
To one hour, or 60 Minutes, 
eſt Ss the Motion of Semiduration , 
To half the time of the whole continuance of the Eclipſe. * 


And, 


So the Motion of Semimora , 
To half the time of the continnarce of Total Darkpeſs. 


The half time of whole continuance ſubtraQted from and added to the 
Apparent time of the middle of the Eclipſe, gives the true time of its Be- 
ginning and End, and in like manner , 

Half the time of the continuancein Total Darkneſs ſubtrated from and 

. added to the Time of the middle gives the true Times of the Immerſion and 
Emerſion,or beginning and end of Total Darkneſs. 

To illuſtrate theſe precepts by an Example, I ſhall give the heads of the 
Calculus of a partial Lunar Eclipſe, which will happen in Auguſt, 168. 

The Mean time of the Mean oppoſition is on the 18th. Day 014-Stile, at 


9 47" 37" PM. 
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The Earths Mean Anomaly then . 5 . . . . o2 oo 48 ar 
The Suns true place . . . . . + +» + + - WM C6 01 30 


_ Py a ae A = 


The Anaual Argament  ... . - - « » > » OS 06 o9 30 
The Moons Mean Anomaly . . . . . . . o1 28$ 02 40 
Her true place in her Orbit . . ... . .: . X 03 19 36 
Short of the oppoſition-. . . . . . . . . co 02 41 54 


The Earths true hourly Motion 2' 25”, Moons . . . . 31 56 
Hourly Motion of the Moon from the Earth . , . . . 29 31 
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The Interval of the Mean and true & add oy 29 06 
The equal time of the true & Aug..1Sth. at 15, 16 44 p.m. _ 
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The DOCTRINE Part II+ * 


et which Time, 


The Mean Anomaly of the Earth is . 
The Suns true place . . . . 

The Annual Argument . . .. . . ps 
The Moons Mean Anomaly . . . . . . 
Her true place in her Orbit 

Her true hourly Motion 32' 01”, from the Earth 
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Argument of Latitude 


Time of Redution . . 
Mean Time of the F& in the Ecliptick 
Mean time of the middle. of Eclipſe 


Equation of Days ſubtra& from the Mean time 
Apparent time of the middle of the Eclipſe . 


Moons Horizontal Parallix .. ic {7 { oo 56 47 
Suns Semidiameter ſubtrated . , .-.. . . - 00. 15; 5$- 
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Semidiameter of the ſhadow : , . .. . .. . 00 40 49 
Moons Semidiameter '. . . . . . . - . - . OO 15 28 
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Their Sum .  - » ©o 56 14 
The Moons Latitude North ſubtra ; Gr OO 30.12 


The parts deficient , . K ; - +» ©0 26 O03 
Digits Eclipſed 10-Digits 8. 


Angle of Incidence -. . -. 
Motion of Semiduration 
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Time of Semiduration 
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«Lt Eclipſe of the Moone 
. 1681 Augu/t the 49 th in the Morne + 
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"Therefore , 
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The beginning of the Eclipſe at x 43 11 After the —_—_— fol. 
Ecliptical & of the ©andD , . 23 13 12 lowing the Eighteenth 
Middle or greateſt Obſcuration . 3 19 20 of Avguſt, or the 19th. 
End . . . . + . + «+ + 4 55 26 Day in the Morning, 

Total duration . . . - . . 4 23 18 
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The Times of any Appearance of a Lunar Eclipſe may be found by 
Conſtruſtion, as the Times of the general Phaſes of the Solar were be- 
fore, and the direftions given for the ProtraQtion"of that will likewiſe 
ſerve for the Delineation of this. For Example, if it were required to 
repreſent in Plano the Lunar Eclipſe, of which 1 have now found the Times 
of the principal Phaſes by Calculation, Having made a Scale of Minutes 
or equal parts: for your purpoſe , take thence the Sum of the Semidia- 
meters of the Moon and ſhadow 56433, and drawing firſt a ſtreight 
Line bc g, which may repreſent an Arch of the Ecliptick, upon Paper ; 
chuſe therein a Center c, and ſetting one Foot of the Compaſſes thereon, 
with the other deſcribe a Semicircle hz eg ( if the Moon have North 
Latitude) abeve, if South, beneath the Line z but if her Latitude be 
not more than 5 Minutes, an entire Circle; in the Periphery of this 
= _ Center ſhall be found at the Beginning and End of the 

ipſe. 

Taking from the ſame Scale the Semidiameter of the ſhadow 4022 

betwixt your Compaſſes, ſet one Foot on the Center c , and with 
oe, other deſcribe the Semicircle 4 #b, this ſhall repreſent half the 

ow. 

From c raife the Line c e Perpendicular to the Ecliptick dg, and then 
making & e the Radius of a Line of Chords, take the Chord of o5* 41' 
(the Angle which the VER to the Moons way makes with the 
Ecliptick) and ſetting it off from e to z , draw the Line z c, this ſhall be 
the ſaid Perpendicular. 

From the Scale of Minutes take 30'*3 betwixt your Compaſſes, and 
transfer them in the Line cz, from c tom, through m» draw the Line 
imf at Right-angles to z c, this ſhall be the Line of the Moons way, 
and the Points 4, m, and f, the places of her Center at the Beginning, 
Middle, and End of the Ecliple. 

From the Center c draw the Lines cz and cf, the Angle mes = mef 
formed hereby ſhall be the Angle of Incidence. 
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The middle of the Eclipſe happens 19' 20” after 3 in the Morning , 
the Moons horary Motion from the-Farth'ls 29' 36”; therefore in 19' 
20”, her Motion from the Earth og! 32” ; take therefore 09';3 from the 
Scale of Minutes betwixt your Compaſſes, and ſetting one Foot on m, 
with the ather make a mark on -the, Line of the Moons way on the Left- 
hand, this thall be the place of the Maons Center at 3 hours after Midnight, 
wig: He wage E $0132: flo:3my 26 9658 
Taking from the lame Scale 292 the Moons hourly Motion from the 

Earth, fet it off in the ſaid Line-from 3. on both Gdes , . it gives yau the' 
Points 2 and 4, or the place of the Moons Center at 2 and 4 aClock in the 
_—_ TM -E” Co 

And the ſpaces betwixt theſe be divided into 60 parts, and the Reſidue 
of the Line till it touch the utmoſt Circle , in-the ſame manner, the 
Minutes there cut ſhalt ſkew the Beginhing and End of the Eclipfe. ' 

:In rhe Figure have divided the Line of the Moons way onely to- 
ro Minutes, it boing ſufficient for the Explicationof the Method; whi 
I eſteem far more troubleſame than a- Calculation , and therefore ſhould 
rather perſwadethe vſe of the Pen , than the Compaſits to: determin the 


Appearances of LunzrEctipſes. 
In the Calculation of which , as ao. ef 'the Principal Phaſes of the 
Solar, 1 muſt acquaint my R+ador, that tho I have emptoy'd the Line of 


the Moons way, and-that which connedts her:Center with the Center of 
the Dizk, or ſhadow, /at their neareſt diftance,. as if were perfe@& 
freight Lines, yet are: they really ſmall Arches of great es, whoſe 
Corvities are fo little, that their difference from freight Lines is im- 
perceptible', and the Error, that is cauſed by my ufing them as ſych , 
atogether inconfiderable. F | 

T he difference of Meridians betwixt any two places- on the Earths- 
Glode, may be readily obtained by the eracken of the ſame Appea- 
rahce of a Lunar Eclipſe, er the Occultation- or Emerſion of the ſame 
Spot from the Earths ſhadow accurately noted at- both places,. for the 
difference of the obſeryed: Times ſhall be the difference of Meridians 
betwixt thoſe-two places i Time , of which that ſhall be to the Eaſt from. 
the other , where the Noted time is the moſt from Noon : -For Example: 
ih the Year 1678, Oftober the 19th. Ofd-Stile, the end of a Lunar Eclipſe 
was accurately Noted at His LM AFESTIES Obſervatory at Greenwicls: 
at 10" 106' 38” Afternoon ; but at Pars at 10* 20'; wherefore the dif- 
ference of Meridians betwixt the Obſervatories of Greenwich and Paris by 
this Obſervation ſhould be g' 22” of Time: We obſerved likewiſe in the 
tame Eclipſe that the Spor called Byſarrixm by Hevelins was firſt covered by 
the ſhadow of Greenwreh at 75* co' 14", but at: Payis its Occultation was 
Noted at 5" 18' 28”, whence the difference is found onely 9' 14”, or 2® x6', 
and ſo much we have determin'd the difference of Meridians betwixt the - 
Obſervatories of Paris and Greenwich, by comparing 22 ſeveral Appea- 
rances carefully obferyed in the ſame Ecliplc at bouh places. 
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As by Lunar Eclipſes, fo alſo by the Eclipſes of Fupiters Satellits, the 
difference of the obſerved Moments of the Occultation or Emerſion of a 
Satellit from his ſhadow noted carefully in two diſtant places will be the 
difference of Meridians betwixt thoſe two places in Time ; But I cannot 
hope that this Method hall prove of much uſe to the Ingenuous Sea-maz , 
becauſe the Obſervations require long Teleſcopes which in a Ship will hardly 
be manageable. Nor can we expect to find the difference of Meridians by 
one only Obſervation of a Satellit Eclipſe, as we have hopes we may by a 
Lunar, by reaſon that as yet the inequalities in their Motions, and the 
time required for the Tranſmiſſion of Light from the Planet to our 
Earth are unknown ; Nay their Mean Motions are ſcarce ſo exadtly ſtated, 
but that we may juſtly ſuſpe& them erroneous; Ommitting theſe there- 
fore, the beſt Method for the diſcovery of the Longitude will be in my 
opinion by the Moons Appulſes to, or obſerved diſtances from fixed Stars , 
upon which account I would recommend the Improvement and Corre&ion 
of her Theory, with the Doftrine and Conftruition of Appulſes, to the Study 
of the Ingenuous Aſtrenomer and Sea-men. 


ASTRO? 


SR - 


ASTRONOMICAL 


TABLES 


For finding the true places of 


LUMINARIES, 


AND. THEIR 


E CLIPSES, 


OAT ALL TIMES 


—_— 


- —_ — 


Fe: J - Mathefin 4 Sole Fundes. 


TABLE 


I. 


The Equations of the Apparent Time. 


SubtraR fromthe Apparent, if th 
| © Suns Mean Anomaty de, 


LTLWE#Z 


1 = # O78 | _ 


W 

* 
of 
olo 


© ©0.3 46'6 34 3417 — 4213 5430 


Aa os im 


Ros. 


to ol 53 53/6 387.4 J \ 47/29 
260 16 596 427 4 3 402 
od -- 4 33/2 
07 3910 2 
296 2 192 
3 


60. 47 * Is 1 
70 55[4 32 7 336 12]3 03/23] 


C_ 


I 03/4 387 03/7 -O7P. $622]. : 
911 104 4517 0677 3616 ofz 48121] - 
On 1 17 O917 $7] 40/2 
111.884 537 42/7 3 53> 339} 

391. 2317 3417, 3 25/ 

1 415 og 717 305 412 17 
141 495 15 20\s 3612, Ogt1 
151 575 26fF 302 Ot 


\©. eo-2 o | 


162 | 
7/2 16]; + 
18.2 9 7 1 37 
I92 27 4 29 
E 21 


1 13 


Add to the Apparent Time. | ' pL. {AGd to 0 thefieg 


" 


# 


—— 


TiC reT Tr 


—_ A 


LI — - 


DD — — 


þ. 2h * _ 


A TABLE of the Earths Mean Motions, the place of her Perihelion,| 


and the recefi of the Equinoxes from the firſt * of v. 


bs 


fears of{Mean Motion off The © Perihclt| | 11 ron Mean Motion for|The Peribelion 
_ - yon — nal FUUTS. [Compleat Years.jand axe Stars, 
|. © 4 uu EC 0 4 ” bi OE. 4 + on 4 4 
| IEERIEE 6 1 [11 29 45 40% 00 00 56 
'1501-W 19 13 2913 04 21 40 2 j1r 29 31-2CÞ co cl 4c 
11581 [9 19 49 3 Og 28 20 3 J'1 29 17 CO O2 30 
{1601 9 19 53 403 of 45 <q |. _.4192 00 01 45 co 03 20 
"1621 [9 20 07 42j3 O06 OL 40 $ [11 29 47. 25]|0 00 O4 10 
1641 [9 20 16 06 18 20 6 [11 2g $3 ol ©0 OF Oc 
11661 [9 20-25 4613 06 35 00 | 290-2 25 2600:00-05 39 
'16$t |» 20 34 48 ©6 51 4 |____Y | 00 03 3610 00 06 40 
* $2 |z 20 20 a$[z 06 52 30 9 j11 29 49 16 00 ©7 30 
83 |y 20 ©o6 c8]z <6 53 20 10 [11 29 34 56 oo os 2c 
84 | 19 Fi. 48]3 06 54 10 11 j11 29 26 36j 00 og 10 
| $5 |» 20 36 36]3 06 55 oof |* 12 [00 00 of 25|6 00 10 06 
' $6 ſp 20 22 16þ 6 x55 5o 13 [11 29 521 o5j> 00 10 50 
' $3} ſh 20 07 5613 ©6 56 40 I4 |11 29 36 45 oo 11 40 
88 [þ 19 53 363 05 57 30 IF [11 29 22 25ſ0 CO 12 30 
_#G 20 38 2513 06 58 20] | 16 _|cO 00 o7 13Þ oo 13 20 
go 19 20; 24 0513: 06 59 10 17 |11 29 52 53Þ ©O 14 1 
91 | 20 O09 45] 07 00 Oo 18 |11 29 38 33Þ 00 15 00 
. 92 þp 19. 55 25] 07 oo 5o bg <5 $4 <pc<h 
93 | 20 39 13]3 07 01 49 ___20 00 009 cg 02Þ ©O 16 40 
94 |9 20 25 $313 07 C2 30 40 [00 ©08 18 04l0 Oo 33 20 
95 [9 20 11 33]3 07 03 ” 60 [00 O00 27 O6ſ0 ©O 50 O09 
96 [9 19 57 1313 07 04 1 80 {00 oo 36 08ſo o1 06 40 
97 20 42 ©21jz3 07 oF © | 100 [00 OO 45 10Þ 01 23 20 
| 98. 20 27 4213 07 O5 50 200 oO 01-30 2110 02 46 40} * 
| 09 ſo 20 13 22]3 07 06 40 300 (OO O2 15 $110 04 10 09 
' 1700 I9 59 0213 07 O07 30 40O [OO ©3 GO 4210 Of 33 20 
170r ſp 20 43 5<|z 07 03 20 | _ 502 00 03 45 52Þ 06 56 40 
[1721 {9 20 52 5+]3 07 25 0- 600 00 04 31 0310 OB 20 oo 
1741 21 OI 5413 07 41 4c 700 oo OF 16 130 Og 43 20 
1761 þ 21 10 56[3 07 58 2d] | oo 00 06 Ot 24ſ0 11 06 40 
1781 ſþ 21 19 58] 08- 15 oo], | _9co {00 06 46 34] 12 29 00 
1801 | 21 29 01/308 31 40] | 1000 oo © 31 450 13 53 20 
2000 {00 15 ©3 3c|o 27 46 40 
3000 oo 22 35 I5]1 11 40 40 
| 4000 (o1 ©o 07 O1j1 25 33 20 
= $5000 O1 07 33 46j1 09 26 40 


C 
= 
— 


ed TE ODT Bas & 
"7"Y COS 7 p - l . 
w. 23» q _ >. o ” : « 
. "y - - © 


- \ 


7 NE SAR 


— - * 4 


ba. Kc 


wo» 


_— oO Re. es 4, 


_ 


a. 


_ 


hte, £M 


3h. Dt 


. 
— 


A TanLE of the Earths Mean Motions 


January, | Sebjuary| Þarch, | || Ipril, | 
OEarths Mean|M| |Earths NieanſM |Earths Mean'M ||Earths _ 
'T<| Motion. |P.||- Motion. |P.|| Motion. |P,|| Motion. |P. 
a4 o F aA 1} it t- 9 << &# * @ SW ; o F fi bh 7 _— of 
10 00.59 oB[oo| [a or 32: 27]04{|1 29 08 2 2 29:44 
2/0 01.58. 1y]oo| 1 o2 31 25[25||2 90.07 28[08||z. 00- 40 
3]o 02.57 2500 [t-03- 30 43[05]]a 01.06 36|08||z 01-39 
40 03 56.3301 O04 29.52195]|2 02 o5-45/09}|z O02 39 
F/P ©4.55-42]p1||1.05 29 oop[|2 03 04 53J0g!]z 03 33 
6/0:05-54 5 06 28 'o85||2 04:04 010g 3 04-37 
710-06-53 58ſe1]|1 07 27 16Þ05]|2:05 03-1069} [3/ 05- 36 
We 53 07101]: 08: 26' 25j65||2 06 02-1809{[3-06 35 

90 © - 09 2F' 33 2 07-01 26 3' 07 34 45113 

1.10 24 41196|{2.08 00 350g [3 o8 33 53 
1 It 23 5cfo6|12 08 59 43)10[[3 og 33 
1-12 22 5$06|[2 og 58 52x 3 10 32 
1 13.22 o6{6||2/ 10 58 00 3 11 31 
I 14 21 15|06|[|2 11 57 oB 3 12 30 
| I 15 26 2306||2' 12 56 16 3 13 29 
16 19 31105]|2 13 55 25|:0 |3 14 28 
7 17 18. 4-7, [2 14 54 33110, [3 15 27 
© 18 17 48Þ7]|2 15 53 4) 2 16 27 
-glo 18 43 3$0z|| 19 16 5607]|2 16 52 5011;{3 17 26 
lo 19 42 47103) 20 16 04(07j[2 17 51 F811[2 18 25 
oO 20 41 F5j04{jI 21 15.13Þ7[2 18 51 c6h11]13 19 24 
oO 21 41 £3/04{[! 22 14 217, [2 19 50 15[11]|3 20 23 
O 22 40 12104 23 13 3c[07||2 20 4g 23 3 21 23 
oO 23 39 2cjo4|[1 24 12 38|c8}|2 21 48 31 3 22 21 
o 24 38 25[> 25 11 4608|]2 22 47 40|11]|3 23 20 
oO 25 37 3;704l|t 26 10 55,08 23 46 4812||3 24 20 
oO 26 36 451]24||1 27 10 03083[[2 24 45 56 3 25 19 
o 27.35 53[04[]t 28 og 1108[[z2 25 45 of 3 26 18 
Jo 28. 35 o2[04 26 44 13 3 27 17 
Oo 29 34 1c[04 27 43 21 3 28 16 
nt oo 33 18 28 42 30 


FY 
* - 0 vv 


Sam} 


ee eee ene, xv TW THY Wo 13 V3 ww we 


to every Day i the Near. 

Way. June, | July, | || Jugult, 
OEarths Mean| MI|Earths Mean|M || Earths Mean M Earths Mean M' 
<| Motion. |P.|| Motion. |P.|| Motion. _|P.|| Motion. |P. 

s o ', Ha X,.. Ul unnr4 $ o - Wa: 4 s 9 s "S. 
113 29 15 4171/4 29 49 O6[21]| 5 29 23 16/25]] 6 29 56 34/2 
2/4 00 14 56|17]|5 00 48 141211] 6 oo 22 24/25]| 7 oo 55 4alzg 
3/4 O01 14 O4{17]'5 OL 47 Sy 6 O01 21 32/25j| 7 01 54 51129 
4/4 O02 13 13]17]}|5 02 46 31211} 6 ©2 20 4ol25\| 7 o2 33 59130 
5/4 03 12 21[17]|5 03 45 39]21]| 6 03 19 49/25} 7 03 53 07130 
614 04 11 29|17]|5 04 44 48[21]| 6 04 18 57/26 + 04 52 1630 
74 05 10 38|17]|5 05 43 5621] 6 o5 18 £6126] 7 of 51 24130 
3/4 06 09 46[17]/5 06 43 041221] 6 d6 17 14126} 7 O06 50 32/30 
9/4 07 OB g4118Þ'5 07 42 13]22]] 6 07 16 22/26|] 7 07 49 41130 
10/4 08 08 o3/181/5 08 41 21221] 6 08 15 31/26|| 5 08 48 49130 
11/4 09 07 11 18]]5 09 40 2922]] 6 09 14 39/26|| 7 og 47 57/31 

12/4 10 ©6 19|18]]5 10 39 3822]] 6 10 13 47[26|] + 10 47 06131 
13/4 11 of 28|18||5 11 38 46j22]] 6 11 12 56/27] 7 11 46 14131 
14/4 12 04 36|18]|s 12 37 54/23]] 6 12 12 04127] 7 12 45 22/31 
154 13 03 44/15]]5 13 37 03/23] 6 13 11 1227| 7 13 44 3131 
16{4 14 O02 53/19]]5 14 36 1123]] 6 14 10 21[27]] 7 14 43 39131 
Laſt 15 02 O1[Ig}|5 15 35 191231] 6 15 og 2g]27|] 7 15 42 47131 
18)4 16 ©1 og|19}|5 16 34 2523]] 6 16 c8 37[27]] 5 16 41 56131 
toſ4 17 oo 1819s 17 33 36]22]| 6 17 o7 46\27]] 7 17 41 04132 
20j4 17 59 26|15]|5 13 32 44/23]] 6 18 os 54128]} 7 18 4 12132 
2114 18 58 34{15]|5 19 31 53/24] 6 19 06 021251] 7 19 39 21132 
22/4 19 57 42|19f|5 20 31 oiſ24\| 6 20 of 1128]] 7 20 38 29132 
2314 20 56 FaAj2c||5 21 30 o9l24| 6 21 ©4 16|28]] - 21 37 37132 
2414 21 55 Foj2cf[|s 22 29 181241] 6 22 03 27[28|| 7 22 36 46132 
2514 22 55 o'ſ2c||5 23 28 26|24]| 6 23 02 36|28|| 7 23 35 54132 
2614 23 54 16|2c||5 24 27 3424] 6 24 01 44128]| + 24 35 02133 
27/4 24 53 24j20||5 25 26 43]24|| 6 25 00 52/28]; 7 25 34 11133 
28]4 25 52 33]2c[|5 26 25 511241] 6 26 ©0 o4|2g|| 7 26 33 19133 
2914 26 F1 4112c||s 27 24 5Folz5|| 6 26 59 ogizg|| 7 27 32 27133 
zoſ4 27 50 49]21]][5 23 24 oB8]25}| 6 27 58 17291] 7 28 31 36/33 
3114 25 49 5821 6 23 57 26[29|| 7 29 39 441[33 


, _ 
. 


= - . 
#2445. +.4 


us by 4. 3 Pe 
- s y bd 
by 
PEE « &<'% 
w * 
f 8 -» 


, a rate we 
L - _—— A. * of 
ww %s ow” 4 G = w< 
1 > P32 p 
7 - 
. % - 
- I ; 
5 - « . 


A TaBLE of the- Earths Mein Motions : 
ff: 
Septemb.] || October, Derember, 
| Wt SO 
SlEarths Mean|M{|Earths Mean]M || Earths Mean |{M | Earths Mean |M, 
| Motion. |P.|| Motion. |P.|| Motion. 'P. Motion, : |P. 
L © , 014 s © 4 ye y, oO 8 LI LA £ o s wi”! 
| 118 oo 29 F2/33/|[9 00 04 02[38|10 oo 37 20/42||+z 00 11 30/46 
| 218 01 29 01/34/19 01 03 19]38||10 01 36 2942/11 o1 16 384 
' 318 02 28 c9[34f|9 02 02 19}z8||10 02 35;37/42j[11 02 09 47/4 
8 c3 27 17134 9 03 O1 271|38|[10 03. 34 45142111 1 03 083 5514 
26|34}|g' 04 ©0 35|28|[to 04 33 54{42![11 04 08 03 
34134|[9 04 59 44[35}|10 of 33 .02]42 F o5 07 124 
713 06 24 4213419. O5 5 ' $2]38|[10 06 32 10[43j[11 06 06 2 
3: 51/34][9 ©6 58. 00jz8f|10 o7 31 19143 "= O7 OF 2 
5935 g 07 57 O8Þzgf|1o 08 30. 27j43)|tr o8 of 3 
07135109 ©8 56 17]z5|[10 og 29 35/43/11 og 03 45/47 
1635 g ©9 J5 25139h!0 10 28 44143jj11 10 O02 53[|4 
24|35119 19 54 34}3SIHO 11 27 $2143j[11 11 02 0214 
32/35]|9 *' $3: 42]z9f[10 12 27 00j43j[[1 12 01.10 
41/3519 12 52 5c3+[j10 13 26 09144jj11 13 09 1 8 
49135119 73 $1 $9Þ9ÞÞ'2 14 25 17144111 13 59 27k 
5713619 14 52 074410 15 24 25/44ſſr1 14 58 35/48] 
og[36119 15 50 15{4-[[10 16 .23- 34{44|[11 15 57 43/48 
14136119 16 49 24] 10 17 22.42[44]|11 16 56 52148 
22|36119 17 48 32]:c[j10 18 21 5c\44{{t1 17 56 00148 
z0136119 18 47 4c{4c[|1o 19 20 5cþ141|11 18 55 o8[48 
39136119 19 45 49j4c}|10 20 20 O7144||11 19 54 17149 
47136119 20 45 $7,4-4110 2T 19 15}45||1T 20 53 25149 
551361]9 21 45 05]41[[10 22 18 24þ:5|[11 21 52 33/49 
04,3711) 22 44 14|41]jo 23 17 32|+5\[11 22 FI 4249 
12[37]|> 23 43 2:|4i]]10 24 16 40: 5|j11 5 50 549 
2c[37||9 24 42 3c|4:[[10 25, 15 49{45][!1 24 49-58}49 
29]37]|9 25 41 351411110 26 14 57]45|j1T 25 49 07]49 
[37119 26 40 47/41}[10 27 14 o5f451|11 26 48 15]: 
451371l9 27 39 55/4r]]10 28 13 13]46|[1: 27 47 23j50 
54137119 23 39 041:1][10 29 12 22/46}!11 23 46 32[50 
9g 29 38 12/42 1111 29 45 4cſ50] . 


_—— 


; has 2 nw ; x. ; - 
| T A B L E, LV. 


February add a Day to the 
given time, and its Motion 


£0 the Motions Colleed. 


In the Leap-year after | 


A TABLE of the Earths Mea 
Motions to Hours, and Parts 0 


an Hour. 
H. © F 4 H. o F " 
F F Ly f4 Ly e « in 
Ls 4 UL #41 4 a Hr al 
| © | oO ©O ©0 30| 1 3 Fx 
2:1@ an at! 31 | 1: 16 23 
2 | © 04 56 132] 2 18 xx 
3 |] © o7 24 SW EO 
4 |o0 og Fl 34 | 1 23 47 
5s | © 12 19 oj 2 26" 
6|0 414 47 36 | 1 28 42 | 
7 oO 17 15 37] 1 31 10 
© 19 43 338] 1 33 ys 
9|0O 22 11 39 | 1 36 ©6 
10|o 24 38 49 | 1 38 34 
11 ] © 27 ©6 41 | 1 41 Q2! 
i2 | © 29 34 142] 1 43 9 
13 | © 32 O2 43 | 1 45 F7 
14 | © 34 30 44 | 1 48 25] 
15|0 36 58 45 | 1 50 53 
16 | © 39 25 46 ] 1 q3- 31 
17|0 41 $3 47] 1 $5 49 
18] 0 44 21 48 | n 58 16 
19|0 46 4p 49 | 2 00 44 
20 | © 49 17 5o | 2 O03 12 
21 | © FI 45 F1 | 2 OF 46 
22 | © 54 13 52 | 2 o8 08 
23 | © 56 40 $913 ww W 
24 | © 59 ©8 54 | 2 13 03 
2073 08 96 eo 33 19 if 
26 | 1 O4 04 56 | 2 
29 | 1 06 32 57 | 2 
238 | 1 og ©o 53 | 2 
20 | 1 13 27 $9 | 2 
2 = ©, 60 | 2 


h- 


SS St +» s a 4 ++ =- my 


"3 £ Sable. ewes 


Py ES 


"TABLE VI. 


of the Equations of the Earths Orbit. 


SubtraGQ. 


ao pelol 


_- 


O © ow a 


oOO[ſOOOoODeo 000001000000 J0ocooo]loogocvooſo 


low ww SI wo [SE SLICES SSH 


EY 


—TABLEVIE 


85 
| | -- =, 
} 4 TABLE of the Mean Motions of the: Moon., her Apoge and Node. 
Moons Motion þ-Motion of the f Motion of the Trears Moons Mean {Mean Motion of | Mean Moti 
V Apogefrom the | Node from the | |Years | | qe otion of 
= Onigor. Equinox, ||Com a the Apoge. the Node. 
—— 0: - a: © Ss : ws 9: . 2 | MS. ”UOITS 9 © Sa = 2 
WW itþ4 02 30 22þ9 12 11 5iÞ8 28 33 It 114 C9 23 03j01 10 39 Foſco 19 59 43[ 
Bi61Þ1 29 40 22þ3 29 41 51Þ1 25 46 34 2/3 18 46 0502 21 19 39or 68 39 26 
by 7 23 55 1804 15 O1 F110 OS 25 4C 3]Þ0 23 0g c804 01 59 2901 27 59 og 
Wicd1oo 07 29 027 18 51 5ifog 11. 35 27]|___4|5 20 42 45jo5_12 46 002 17 22 c3 
4 1 21 02 46|10 22 41 F51[o8 14 45 19 JI ovO 47,06 23 25 50/03 06 41 46 
4109-04 36 3ejÞ1. 26 31 51Þ7 17 55 01 612 OH 2: 49,03 04 O5 3903 26 or 29 
; Giſot 18 10 iy” 21 F1|c6 21 04 47 {ins 18 51 52/09 14 45 29/04 15 21 12 
$6.01 43 58Þ3 04 '1T 51ÞÞ5 24 14 330] 25 29119 25 32 Ooſog 04 44 O5 
oijog 14'FI 415 C04 14 FC 9jP3 20 48 32/00 06 11 Foſo5 24 03 48 
03110 25 31 304 I5 35 07 10|03 0O 11 3401 16 51 39106 13 23 32 
o6l60 06 11 20Þ3 26 15 22} 11]P0 O9 34 372 27 31 2917 02 43 IF 
4301 16 57 51ſ03 06 52 3eſ|__12/25 02 18 1504 08 15 ooſo7 22 06 © 
45102 27 37 402 18 32 47 13Þ9 11 37 17Þy 18 57 gofes 11 25 g1 
47|04 08 17. 3ojp1 28 13 04 14P1. 20 54 20Þ6 29 37 3999 00 45 34 
golog 1& 57 201 e8 53 21} 15/6 00 17 22PÞ8 10 17 290g 20 of 17 
27]6 29 43 FiÞ0 19 30. 28|_16119 22 51 oops 21 o4 oojro os 28 r1 
30108 10 23 41]00 Oo 10 45} 17/03 02 14 02111 OL 43 goto 25 47 54 
32|09 21 03- 3011.10 51 of} 18Þ7 11 37 £40 1223 39|11 18 07 37 
35]11 Or 43 2c|10 22 31 18|| 19111 21 00 o7for 23:03 29100 07 27 20 
1 3]00 12 29 F110 02 08 25||_ 201024 13 33 46/53 0350 coj00 26 5o 13] 
3 12. 14 1x01 23 O09 41g 12 45 42 4003 27 07 2806 07 40 oofor 23 40 27 
i18|03 03 49 3oſo$ 23 28 F;|| 601 10 41 1209 11 30 0902 20 30 40 
2004 14 29 2cjo8 04 og 16] <5 24 14 56j00 15 20 00/03 I7 20 54 
58|o5 25 15 Fiſo7 14 46 22|| 100Þ1 07 48 4003 19 10 00/04 14 11 07 
ocſo "41106 28 27 30} 2008-1 2cl07 08: 2 [53 38 
7 O5 55 41J06 25 27 39 F 37 7 O 00/09 2 22 13 
©2|08 17 05 306 06 o7 F&|| 300PP5' 23 26 Oclio 27. 30 COOL 12 33 2 
o5jog 27 15 20ſos 16 47 13|| 499] ©1 14 4902 16/49 0005 26-44 27] 
44111 08 01 5104 27 24 2c||_5203 cg 03 2cj06 og Fo collo 10 55 33þ 
26102 11 51 51ſ04 00 34 ob|| Gocſ@1 16 52 000g 25 00 00/02 25 06 40 
105 IF 41 y1j03 03 43-55]| 72911 24 40 40p1l 14,10 00107 C9 1747] 
54108 19-31 51]o2 06 53 41]| fooſ!o o2 29 20/5 03'20 coj11 23 28 53 
38|11 23 21 F161 10 03 28|[_9coP9 10 18 odſoB 2230 00104 07 40 OO 
$ 23 06 22/02, 27 11 5160 13 13 141100006: 13 06 4000 11 40 Coos 21 51 0&7 
aps 3 C6 13 20100 23 20 ©0[0F 13 42 14 
3000/07 24 20 00,01 of ©o 00/02 Og.33 2c 
| == 12 26 4001 16 40 coflo 27 24 27 
cd gooodeg co 33 2001 283 20 colon 19'15 34 


LNMIL 


$2 25 edt}, highs thy Eu Te "FIT9ILY 


"I a 0 g *- 
(an s 1 
G <W—_ D405 CT - had tb fart p_—_ —— —JS 
IT 
: : - - - 
| B L E f ft - 


— ths. M.A 


- MAGS. EMA 


A TaBLs of the Mean Motions of the Moon, ' 


_—_ — . ©. 4.4.4 


Moons Mean 
Motion. 


— — 


$ © + 08 "018 


c2 01 33.4113: 
©2 14.49 16 
27 59 $1 
11 10 
24. 


07 
209. 
03 
17 
OO 


13 
26 
09 
.22 
06. 


21 10 21 
Od 20 56 
21 31 31 
O04 42 ©6 
17 $2 AM 
OL. ©3 '166 21 0113 
14 13 5156 27 42.3 
27 24 266 34 233 


te 


w www tp» ]N MN MN 


wo 


MN M0 - - 
CO AAU EEEFERTT.TDTDCTDYTD7.D" 7,7, 


' this hho 


"TAB LE vi” 


—— 4x ——w——— - - 


- —_ _— — 


her Apoge, and Node, to every Day in the Year. 


/ Apoge. 


IO 35 01,06 / 
36 


22 20 51197 
oF 31 2 

42 010 

$ on 52 36108 

8 15 03 11 


46 
21}: 
56 
31}- 
07 
4 
17}: 
52 
27 
02 


37 
12 


47 
22 


$7199 54 $5/94-42 47 
32/10 ol 36194 45 58 


A TaxBLE of the Mean Motions of the Moon , | 
Way, . June, 
| Moons Mean Note Moons Mean Node 
OS] Motion. | ©P08e- Retrogr. S| Motion. Apoge. Retrogr, 
'F bo — 
: s 0 F «jo [ «no AED... $ 0 - nyo , #{o 2 
{ 1]05- 04 20 37113 28 49/06 24 27 1106 22 48 43116 56 03608 02 5 
2/05, 17 31 12/13 35 3906 27 38| 207 O5 59 18|17 02 4468 os 
3]<6 00 41 47/13 42 11/06 30 48 307 19 09 53/17 09 25/08 og 1 
4126 13 52 22/13 48 $5216 33 59 4:08 02 20 2817 16 068 12 
51-6 27 02 57/13 55 34/6 37 10 | 508 I5 31 03|i7 22 4768 153 
6107 10 13 32/14 02 15/06 40 20 6'08 28 41 38117 29 28ſ08 18 
7107 23 24 07114 o8 5606 43 31 76g I1 52 13[17 36 oglo8 22 
8108 06 34 42/14 15 37]c6 46 41 5109 25 02 48$|17 42 Foes 26) 
[98 19 45 17114 22 18/06 49 52 910 08 13 23[17 49 31108 2 
10[0og. 02 55 53/14 28 59106 53 03 r10[10 21 23 58117 56 1208 313 
liſog 16 06 27/14 35 40/06 56 18 14/11 04 34 33|18 02 5308 34 4 
I2]og 29 17 63]44 42 21/26 59 24 12/11 17 45 08118 og 3408 37 
13]10 12 27 38/14 49 02/07 62 34 13/0 00 55 43118 16 1508 416 
14110 25 38 12114 55 43j07 oF 45 14j00 14 06 18118 22 g6jo8$ 44 1 
iF|11 08 48 48|'5 a2 3467 c8 56 150 27 16 53118 29 3708 47 
16[11 21 59 23|15 og ogjo7 12 c6 +601 10 27 28118 36 19go$ ro 4 
17100 of og 58115 15 46[07 15 17 17/1 23 38 03118 43 ooſos x53 4 
18joo 18 20 33/15 22 2807 18 257 i302 06 48 3818 49 41ſo8 56 5 
19101 o1 38 ogj!y 29 ogſo7 21 38 19192 19 59 13118 56 2209 oe 
20jOI 14 41 43115 35 $9107 24 49 20103 ©3 og 48 I9 03 ©3109 O03 1 
2101 27 52 18|15 .42 34jo7 28 00 21193 16 20 23|19 Og 440g 06 3 
22/02 11 02 53[i5 49 12/07 31 10 22]3 29 30 5819 16 250g og 
23122 24 13 28j|t5 55 53107 34 21 23j4 12 41 33j19 23 o6[0g 12 Fl 
24123 07 24 03|16 02 34107 37 32 2444 25 52 @53|19 29 470g 160 
2513.20 34 38116 og 15/07 40 43 25j05 Og o2 43/19 36 28og 19 1 
26194 03 45 13116 15 56(07 43 53 26j05 22 13 18|19 43 Ogfog 22 2 
27194 16 55 43116 22 37107 47 04 27106 of 23 53/19 49 golg 25 3 
2855 oo ©6 23]16 29 18|07 Fo 14 281-6 18 34 28|19 56 310g 28 4 
291-5 13 16 58116 35 59/97 53 25 2917 o1 45 04120 03 12[09 31 F 
30125 26 27 33116 42 40[07 56 36 3<107 14 55 3920 Og 54109 35 
| 1196 og 38 o8j16 49 21107 59 46 b 


"TABLE VL 


ber Apoge, and Node, to every Day in the Near. 
| July. JAuguſl, 
1._| Moons Mean Node Moons Mean Node 
t Motion. Apoge. Retrogr, Ei Motion, Apoge. Retrogr. 
of $ oO Ll 4 ©® , 4 V EE ; $ Oo by #10 4 #4 [0 by 4 
1197 28 06 14/20 16 35|'9 35 16 11'9 16 34 19123 43 47/11 16 47 
| 2108 11 16 49/20 23 16] '9 41 _ 2]>9 29 4+ 54123 50 2811 19 5$ 
3108 24 27 24129 29 5-] 9 44 37 3'to 12 55 2+5|23 57 ©g|t1 23 08 
41"g 07 37 59129 36 38 9 47 4 TE 26 06 04/24 03 Flj11 26 19 
5129 20 43 34/120 43 1:|'9 50 59 5,11 09 16 39j24 10 32[11 29 29 
6]10 03 59 og/29 5o ocj9g 54 Og 6[11 22 27 t 4/24 17 13/11 32 40 
7110 17 09 44120 56 41'1[:9 57 2 | he O53 37 49:24 23 54jl1 35 Fl 
$112 00 29 19/21 03 22/10 O00 35 802 18 48 24/24 30 35/11 39 02 
g[11 13 39 54/21 10 03/10 03-41 901 c1 58 59124 37 16/11 42 12 
1ichtrt 26 41 20]21 16 44j!0 £6 Fl <þ1 l5 09 34/24 43 57/11 45 23 
11]Þ0 09 52 c4/21 23 25,10 10 02 I 1 235 2D 09/24 Fo 38|11 48 33 
12]0 23 02 39/21 30 c610 13 13] 12/22 11 30 44/24 57 1911 5 44 
13]01 c6 13 14/21 36 4-ji0 16 24 1302 24 41 1925 O4+ OO[II F4 54 
1411 19* 23 49/21 43 29110 19 35 1-j-3 07 Ft 5425 10 42}11 58 off 
i5]Þ2 02 34 2421 50 ogllo 22 45} I503 21 c2 29125 17 23[12 O1 15 
16]02 15 44 59/21 56 52j10 25 56 16jo4 ©4 13 c4'25 24 ©4{12 O4 26 
1702 28 55 34/22 ©3 3210" 29 c6 17]-4 17 23 40125 30 45['2 07 36 
i*$O3 12 o6 cgſ22 10 13/10 32 17 >" of cO 34 15/25 37 26]12 10 47 
119j03 25 16 44/22 16 54/19 35 2 '9| 5 13 44 5025 44 ©7112 13 58 
ſzc|o4 08 27 19]22 23 35110 38 29) = 26 55 25125 50 4112 17 08s 
Ba, bh. Non nol Sia 55; 
21104 21 37 54122 39 15/119 41 49} 21/95 10 06 00/25 57 2c|12. 20 19 
22]05 04 48 2+|22 36 56/10 45 Co 2126 23 16 35/26 O4 IC|12 23 29 
23]25 17 59 o4[22 43 3119 48 11 22:]-7 ©6 27 1026 10 F112 26 40 
1241<6 01 O9 3c|22 5O 14/10 Fl 21 -4197 19 37 45126 I7 32}I2 29 F1 
25126 14 209 14/22 57 cc|19 54 32 :51:8 o2 48 2c[26 24 1312 33 01 
26]:6 27 32 Ci23 O03 41jl9 F7 42) 6125 15 53 55120 3O FFjil2 36 12 
7107 10 41 2.[23 109 22j11 Oo 53 2-129 29 cg 3ci:6 37 36|12 39 23 
2|"7 23 F1 Fol23 17 o2)11 c4 03 $]29 12 20 ©5126 44 1-12 42 34 
29 8 07 02 34123 23 44j11 07 14 :9129 25 3o 4cij:26 50 55112 45 4 
39-8 20 e '© 03 "<[26 57 2 
>127 C& 13 


ht A 


TABLE VIII. 


A TABLE of the Mean Motions of the Moon, 


"BK, 
Deptember, October, bs 

Moons Mean . \ Node Moons Mean Node 
© Motion. | 2998 | Retrogr. | |©| Motion. | P98 | Rerrogr. 
py b | oO , #13 © bl 4110 F "u ; $ Oo 7 any © 4 7 (+) Pp u 
pos a BLobob $l oh onde 
11 18 13 000 27 17 42/12 55 27 - 4114 33 4 
3100 O1 23 350 27 24 23[!3 01 37 301 05 41 G5|t co 44 55[14 36 56 
4/00 14 34 100 27 31 04113 0+ 4 | 4PÞ1 19 Fl 451 00 Fl 36114 40 07 
| $109 27 44 45]0 27 37 45113 07 5$ 5/02 03 O2 151 oo 58 17114 43 17 
61 10 55 20] 27 44 24113 11 Og] | 6ÞP2 "= 12 501 ol 04 5814 46 2 
761 24 oF 55\0 27 51 07113 14 20| | [02 29 23 261 o1 11 3914 49 3g 
| $02 O7 16 3cſo 27 57 48113 17 31 8/03 12 34 Ollt on 18 2014 52 50 
9102 20 27 O5jO 28 O04 29113 20 41 9103 25 44 361 ol 25 O2]'4 56 00 
10/03 O3 37 40ÞÞ 28 11 11113 23 52 1 0104 o8 F5 1:]1 ol 31 43114 Fg "1 
103 16 48 15Þ 23 17 52|13 27 03| [11/04 22 o5 461 01.38 24/15 02 21 
1203 29 58 5aſo 28 24 33/13 30 14] |12Þ5 C5 16 21|t O1 45 O5 [15 of 32 
1304 13 og 25f0 28 31 14113 33 24] |13|e5 18 26 56/1 o1 FI 46115 05 43 
1404 26 20 coo 28 35 55113 36 35] [146 01 37 31 cr 58 27]ts 11 53 
15J05 Og 30 35 28 44 36113 39 45 15]-6 14 48 o6|1 o2 os ob8þ15 15 04 
t6log 22 41 10Þ 28 51 17113 42 56 606 27 58 41|1 o2 11 4g|15 18 15 
17pÞs o5 51 45Þ 28 57 58113 46 c7 17/7 11 Oy Il6j1 O02 18 3oſi5 21 26 
x O6 19 ©2 2c 29 ©4 39/13 49 - 8/07 24 19 Flj1 O2 25 115 24 3 
197 02 12 55Þ 29 11 20/13 52 25 19c8 ©7 30 26|1 02 31 52|r5 27 47 
2CÞo7 15 23 39Þ 29 18 o1l13 55 3: 2008 20 41 o111 o2 38 23115 30 57 
"_y 28 34 o5Þ 29 24 42113 58 44 21.03 03 51 36|1 02 45 14/15. 34 0b 
2205 11 44 4©OjÞo 29 31 23,14 O02 ©O 2209 17 ©2 1111 ©2 Fl FFji5 37 19 
vs 24 55 15Þ 29 33 o4\14 of 1c 23110 00-12 46}1 02 58 36}:;5 40 29 
24{0y (oh) O5 FSCc{O 29 44 45114 03 21 470 13 23 21|1 03 OF 17 lF 43 49 
25109 21 16 25]0 29 Fl 27/14 11 3 25:10 26 33 561 03 11 Fly 46 F 
26|10 O04 27 ooo 29 58 08.14 14 42 2614 O09 44 31/1 03 18 3.15 50 01 
27110 17 37 35/1 oo ©4 49/14 17 53] [27jt1 22 55 o6|1 03 25 2115 $53 12 
28/12 00 48 1c|t oo 11 30114 21 03] [2800 06 of 41|t 03 32 c2ft5 56 22 
25|11 13 58 45ſt co 18 11114 24 14 OO 19 16 16ſt ©3 38 42|15 59 33 
3C|11 27 Og 2Cſ1 Co 24 52/14. 27 24 [18 02 26351|1 ©3 45 24116 ©2 43 


TABLE VI. 


her Apoge, and Node, to every Bay m the ear. 


ay ——— 


— — OOO no — 
t— © ——_ 


November, December, 

_ | Moons Mean Node Mooens Mean Node 

| Motion, Apoge. Retrogr. | bt Motion. Apoge. Retrogr. 
L $ o 4 wy X [+] - | # bh i i $ (=) / 1 (+) # 's 0 by - 
1191 28 48 011 03 55 46116 ©9 T7 1]'3 04 O5 32|1 07 19 1817 44 25 
2102 11 58 36/1 04 CF 27/16 2 15: | 2] 3 17 16 O7]1 07 25 g9gll7 47 35 
31-2 25 053 111 O04 12 c816 I5 26, | 394 00 26 42]|1 07 32 4017 FO 46 
4/23 08 19 46/1 ©4 18 45916 13 37, | 4-4 13 37 17/1 07 39 2117 53 56 
5123 21 30 211 O4 25 3c116 21 48 | 5194 26 47 52/1 07 46 02/17 57 07 
| 6ſ04 04 49 561 C4 32 1116 24 59. | 61:5 og 58 27}t o7 52 43118 co 18 
7104 17 Fl 31/1 04 35 5316 29 og | -|o5 23 cg ©2j1 07 59 2418 oz 28 
8]'5 or c2 c61 04 45 3416 31 20| $105 06 19 37/1 08 c6 c6118 c6 39 
gfog 14 12 41 C4 52 1516 34 3O| 605 19 30 12/1 08 12 47|118 og 49 
1cſoF 27 23 16/1 C4 53 5616 37 41; 1<07 O02 42 711 o8 19 28118 13 © 
11}06 10 33 F111 Of Of 37.16 40 52; 127 15 Fl 22/1 o8 26 09/18 16 11 
12196 23 44 261 05-12 116 44 02 [12127 29 Cl 571! o8 32 Foſs 19 21 
1307 c6 55 o1ſt c5 18 5916 47 13 {13|o3 12 12 32/1 o8 39 31118 22 32 
14]7 20 c5 3611 o5 25 4916 50 23! |1- 2S 25 23 0711 o$ 46 12118 - 42 
15]03 03 16 1111 cF 32 2116 53 3 15|29 <8 33 421 c$ 52 53118 28 53 


32 


S 


TABLE 1X. 


—. 


Parts of an Hour. 


ATABLE of the Moons Mean Motions to Hours as 


| 


H. - 4 4 | 4 50 4 H. © 4 i U i | 4 y 
P I 4 " IT wm 1 4 41 4 4 u 44 4 ar |} iu 4 

4 ut in $4 | "1 iin | 41 e908 a” " 414 wt } 444 tint} i nn 
o| © 02 090 ooJo 0oo| [30116 28 14] 8 21]; 58 
uho 32 5610 17jo cj; [31]17 ot 10] 8 38 4 fed 
2] 1 c5 $3j50 3350 16| [32}17 34 07 3 F54[4 14 
31 1- 38 49'o Foo 2 33113 o7 O3| 9 11|4 22 
4| 2 11 46} c7]o 32{| {34}18: 39 xg. og 2814 30 
5| 2 44 421 24]0 40| 135|19 12 55] 9 45|4 38 
6] 3 17 39|1 40Jo 45] 136j19 45 g2]10 o2|4 46 
71 3 59 33]1: 57]o 56| [37]20 18 48|10 194 54 
8] 4 23 32|2 14]: 04| [38]20 5: 4510 36|5 ©2 
9| 4 56 25|2 301 12] [39]21 24 4110 52|5 10 
10] 5 29 25]2 47]1 19] J40[21 57 38111 o8|s 18 
11] 6 02 21]|3 ogſl 27] [41]22 309 34|11 25|5 26} 
12] 6 35 18|3. 21]1 35| 142]23 03 31]11 42[5 34 
13] 7 08 14]3 37]1 43] [43]23 36 27|11 595 42 
16] 7 41 083 y611 $1 44]24 O09 2412 16]5 50 
is} 8 n4 o7j4 nj $9 45]24 42 20]12 32|5 F8 
16] 8 47 03]4 27]2 07| 1|45]25 15 17|12. 48|6 o6 
17] 9 20 o0[4 44]2 15| [47]25 45 13][13: o5|6 14 
i3] 9 52 56|5 o1]2 23| [48]26 21 10|[13 22|6 22 
Ig 10 25 $5315 18]2 31 49] 26 54 ©c6[|13 39|6 30 
20 10 5B 4g9[5 34[2 39 50o[27 27 0313 56|6 38 
20-33 3% 42656 _ 411123 _4267 Fil27 59 $9} 14 1316 46} 
22 12 O04 4216 o3|2 55| [52]28 32 56[14. 306 54 
23 12 37 39]6 24|3 03 $3129: OF F2[14 46[7 O61 
24.13 1 $686 arjs 54|29 33 49g|i5 ©2|7 & 
25 13 43 3216 58 3 19] |55|309 11 4515 19|7 16 
26 14 16 20175 1513. 27 56]30 44 42|[15 36|7 2 

27,14 49 24]7 3113 34| |$57]31 17 38|15 53]7 32 
28 15 22 21]|7 48]3 42 58][31 50 34[16 10]7 40 
29|15 55 1718 c5[3 5o| [5932 23 31]16 26|7 49 
30'16 23 1418 21[3: 58 601/32 56 27116 43|7 56 


In the Leap-year after February add a 
its Motions to the Motions Colledted. 


Day to the given time, and 


——n———e 


<4 
> 


LE 


TABL'E: x. 93 


4 TaBLE of Phyſical Parts, to be added to or ſubtrafted from 
| the Moons Mean Motion, according to the Suns Mean Anomaly, 
= __ Add. 
: S} © a a 3 4 F 
{>> / u 4 4 4 4 Ly 4 4 4 4 4 
oo cos 36] 9 Fri 3019 o4|5 51] 30 
4 TI" 5 47] 9 $7] 11 30[9 538| 5 40 | 29 
210 23|5 $510 oz] it go [gs gilg 30 | 28 
3 o 35 |] 6 0g | 10 cop 1 it Jon9 4ri s #1] 39 
4 | 0 47 | 6: 19-] 1O 14] 11 29| 9. 39 | o8 | 26 
My o 59|6 29] 19 19] 14 2819 32|4 57 | 25 
6 3 wO1fj6 0] 10 gf TS 201 4 4661 2d 
| 1 22] 6 43 | 1& 30|[ 11 26|[9 13] 4 35 | 23 
5 3 239 [6 8] 00 ut HERES His a1 2 
og | 1 45 |7 o7| 10 39 | 1k 24 |9 oz] 4 12 | 21 
zw0 1 2. $617 16] 10 gn | anks els W112 
In] 2 08] » 25 | 10 438| 11 20|[8. 43 | 3. 49 | 19 
12|2 19|7 34] 10 F2fin 218] 8 qgolg 37 | 18 
i222 $147 493 jo WIE WITT gals 203 29 
keg [3 48407 BLOW WI LET 2 6 WW 
15 | 2 54 | or]11 o2f11 10|[8 15] 3 o2 | 15 
Ty 3 ©o5-18 og int o6} 18 07:18 c6]2 $0 | 14 
i 3 1618 17] vn og [12 ap[7 $0123. .90 | ng 
Sis v8 2x6 WE HET aw13 BH 
wis $919. $3 jt. 46 W979 ©1226 1 28 
20 | 3 50|8 41|11 17] 10 g3'[7 30|2 oz | 10 
2nis on} colon I T9 2111 WW 9 
ſan 14 12] 8 $7 [an 26 FG 4847 12x] 2-20 8 
4 14 2319 wo EE EEY 1 30 7 
2 6 3310 20 1 FR ES ain 6 
25 | 4 44|9 18] 1 26] 10 31|& 423 01 5 
a6 14 xi 9 95 41 F.C $310 409 4 
95 ic ole g2j i WW a7 22joe $9 3 
L238 1-4 16 | o 33S] un wm wie joe ig 2 
29 | 5 26] 9 45| 11 29 | 10 09 | 6 020 12 I 
_— es | 11 wi 661y W109 O00 a: 
2 11 wo | 9 —_ ET 1-92 
Subtract, 


+> 
2” 


94 


— 


TABLE: XI. 


Es 


6s Eq 


© cu alupw nr | o | 1947 py 


I9 


vations of the Moons Apoge and the Excentricities of her, 

Orbit, in ſuch Parts as the Radius is, t000000. 
Add the Equations of the Apoge. [> 
. I 

NT” 0 CM 
Si7n 6 Excen. S421 - Excen, Sign g E xcen. . 
2b — _ a, ;, . Parts.\% 
© OO 663854[03 o7 14 61045|11 08 55 149429 30 
oO 20 66847]09g 20 52 60691|10 5g 45 | 49082 29 
O© 40 42|66826]09y 34 01160330|10 49 35148741128 
8 6 66791109 46 40[59962[10 238 22 4+8408| 25 
ng 34 66741]c9g 58 49|595%g|10 26 o7 48085] 26 
+41 66678]10 10 24|59210|10 12 50|47769|25 
2 Or. 66600][10 21 29|58827 O09 55S 31147463 24 
& 2s 66509J10 31 58|58439]0g 43 10[47167 ” 
=. 66404110 41 go[58647]og 26 48] 46880|2, 
3 O1 66286[10 51 o8[|57652[o0g og 24 | 46604 | 21 
g. 32 66154|10 59 48|57254108 51 oo 46337120 
3 40 65008 [11 O07 47|56854|08 31 36| 46082 19 
4 09 65850][11 15 07|56451108 11 141458338] 18 
4 19 65679]11 21 45|56047]07 49 55 | 45606| 17 
4 38 65495|11 27 40[55642|c7 27 40[45385|16 
+_ 17 05290] 32 yilss237ſ07 0+ _31[45176|[15 
x 0 6508y|11 37 17|54832[06 40 30 44979]| 14 
5 34 64563]11 40 $5[54427]06 15 40|44795 13 
s W 64636|11 43 47] 54023 O5 5oO 02144624] 12 
6 11 64392|11 45 49[53620 O05 23 39[44466|11 
6. 28 04137]11 47 O1[53220[04 56 341 44320|10 
6 46 63570[11 47 22[52822[04 28 51 44188] g 
7 03 63594[11 46 $0[52427]04 oo 32| 44070] 8 
7 20 63307]11 45 24|52035]03 31 40|43965| 7 
7 36 03011}I1 43 O4[51647]03 o2 20[43874 6, 
7” o3 62705|11 39 47[|51264[02 32 26 43796| 5 
8 08 62389|11 35 34 50885 [o2 o2 30[43733 4 
$ 23 62066|11 30 23|[50g12]o1 32 08] 43683| 2 
8 38 61733]!1 24 145014401 01 30[43648| 2 
8 53 61392]11 17 O5|[59583]00 30 45[43627| 1 
g O7 61045}11 O8 55 [5942900 oo co[43619] © 
Subtract , 


TABLE KXIL 


A TABLE of the Equations of the Moons Center. 
Subtract. 
RN Sign ©, | Sien 1. FR 
[> |LeaſtExc | Middle, | Greateſt./| |LeattExc | Middle. | Greateſt, | 
: 43619 | 55237 | 66854 43619 | 55327 | 65354 | > 
& [+] bl 4 oO 4 Le oO 4 i" Oo 4 4 S z is $ - 4 H 
019 Oo O©9[0 09 00|O OO 09 2 23 o8|2 59 043 34 08|30 
[110.04 58|o os 12|0 07 24 2 27 32]3 04 333 40 432 
2]0 og 5610 12 24[09 14 48| |2 31 5013 10 00|3 47 15h 
310 14 5310 18 3519 22 12| |2 36 c713 15 23'3 53 43|27 
410.19 F0[0 24 47|9 29 36| |2 40 22|3 20 44|4 £0.08 26 
'5lo 24 4810 30 58[0 36 58 2 44 3513 26 01|4 06 30[25| 
[610 29 4410 37 og|o 44 20 2 48 4$8]3 31 1614 12 4724 
710 34 3919 43 1910 51 42] [2 52 5313 36 27/4 19 01123} 
8$[0 39 3410 49 2710 F9 04] [2 56 5413 41 3514 25 12122 
910 44 3olo 55. 36|1 06 25] |3 oo 5813 46 39|4 31 1821 
10ſ0 49 25]1 01 431 13 45] [3 94 5513 51 39|4 37 20120 
11j0 54 19]1 07 F511 21 o2] |3 c$ 53]3 56 36|4 43 18]19 
12]0 59+ 13j1 13 571 28 18] [3 12 46[4 o1 30[4 49-1218 
1311 O04 ©4j1 20 02[1 35 34] |3 16 35[4 06 20|4 55 O1117 
14|1 08 56{r 26 ofF|1 42 49] |3 20 22[4 11 06|5 00 46116 
is|1 13 45!1 32 o7|1 Fo o2| |3 24 o5[4 15 47|5 O06 26|15 
16]1 18 33]1 38 o8|1 57-13] |3 279: 44|4 20. 24|5 12 114 
17]1 23 201 44 o$8|2 og 23] |3 31 20[4 24 58|5. 17 32113 
18]1 28 06{1 50 c6[2 11 31] [3 34 5314 29 28|5 22 5912 
911 32: Fo[1 56 o02[2 18 37| |3 38 22[4 33 53]5 28 20[11 
20[1 37 32[2 O01 56|2 25 41] |3 41 47]4 38 1415 33 3610 
_-_ md 
21]1 42 1312 07 49|2 32 43] |3 45 O9[4 42 31]|5 38 47] 5 
2211 46-5312 13 39|2 39 43] |3 43 28[4 46 43]5 43 53] $ 
23]1 51 33{2 19-27|2 46 40] |3 51 4314 50 Solis 48-53] 7F 
24/1. 56 0g9|2 25 14|2 53 35] |3 54 55[4 54 53]5 $3 45] 6 
25|2 00 45|2 30 58[3 oo 28] |3 58 0314 58-55|5 53 38] 5 
26| 2 os 18[2 36 41|3 07 15] |4 ot e6|5 o2 4316 03 21]. 4 
27/2 Og 49[2 42 21]3 14 O5| [4 04 of5[5 c6 3216 o7 59] 3| 
28\2 14 18|2 47 5$]3 20 49] |4 o7 ccſ5 10 15|6 12 31] 2 
20/2 18 44|2 53 32|3 27 30] |4 09 yi[5 13 54|6 16 58] 1 
30;2 23. 08[2 <g. 043 34 O8| |4 12 4ol5 17 2716 21 18] © 
* Son 11 $z0n 10. FI 
Add. 


Ah Al AE... 
TABLE. XII. 


AT AvL'E of) the Equations of: the Moons Center. | 


Subtract. 
A Sign 2. | 
LeaſtExc | Middle. | Greateſt. 


| Sign 3, 
{LeatExc| Middle. | GreatcR. 


43619 | 55327 | 66554 43619 | 55327 | 65554 


(o] 4 i" 


4 12 40 


*% 


a" oO Ul 4 


4+ 59 30 


_— — _  — 


59 48 
59 56 
59 
55 
49 


36 
20 


F3 
24 
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TABLE XII. 


ATABLE of the Equations of the Moons Center. 


Subtract, M 

N Signs 4. | Signs 5. V 
> [LeaſtExc| Middle. | Greateſt. | | LeatExc | Middle. | Greateſt. | & 
>| 43619 | 55237 | 66854 43619 | 55237 | 66854 | > 
H Oo by Le oO s i" Oo U oh oO by 4 on 4 HH Oo 4 4/ ti 
0|[4 26 49|5 40 0516 54 23] |2 37 1013 21 48|4 07 29130 
114 24 I9|5 37 0016 5o 42| |2 32 2713 15 48|4 eo 10[29 
214 21 43]5 33 4616 46 52] |2 27 4213 09 44|3 52 45|28 
3]4 19 O1]5 30 2516 42 5+] |2 22 5413 03 3613 45 14|27 
4|4 16 14|5 26 5716 38 48] |2 18 c3|2 57 2413 37 392 
$14 13 22|5 23 2416 34 34 2 13 ©9|2 51 06[3 29 59 a5 
614 10 25|5 19 4316 30 11 2 08 13|2 44 = 22 14] 24 
714 07 24|5 15 5516 25 40] |2 03 14[|2 35 2 14 24] 23 
814 c4 I8|F 12 0616 21 01 1 58 12[2 31 55 5 301 22 
914 01 o8]5 c8 0716 16 14 153 07]2 25 24|2 55 2:1) 21 
3 57 53]5 ©4 0016 11 20 1 48 2 18 5o|2 50 29] 20 
21359 4816 « I 4 2 42 23119 
3 54+ 32[4 59 4 C6 16 I 42 52]2 12 13]2 42 23] 19 
3 51 C7[4 55 30[6 o1 c6 1 37 41}2 or 32[2 34 12115 
3 47 38]4 51 C65 55 49 I 32 27|1 53 49|2 25 55117 
3 +4 04|4 46 36|5 50 21 1 27 11|1 52 O5|2 17 41} 16 
3 40 27]4 42 col5 44 48 1 21 54|1 45 17]2 og 21115 

3 36 43]14 37 17]5 39 06 1 16 35|1 38 26|2 co 581 14 

3 32 55|4 32 275 33 17] [111 14]1 31 33]1 52 31} +7 
3 29 ©O02|4 27 32|5 27 22 rt Of 5511 24 38|1 44 01] 12 

3 25 ©0514 22 3315 21 19 1 CO 27|1 17 42]|1 35 29] 
3 21 0414 17 28]5 15 09 O 55 ©2|1 10 44|1 26 55; 10 
3 16 59|4 12 17]5 c8 52| [o 49 34|1 03 4311 18 19] 9 
3 12 48|4 07 oi|y o2 28| |o 44 c7j0 56 42|1 og 42] © 
3 O08 34|4 o1 40[4 55 58] [o 38 3710 49 3o[1 or 03] 7 
3 04 16|3 56 13]4 49 21| |o 33 o8|0 42 36[0 52 22| 6 
2 59 53/3 50 40]4 42 38 0 27 35]0 35 3010 43 40} 5 
2 '55 27}3 45 03[4 35 43] |© 22 03|o 28 25|0 34 57] 4 
2 50 53|3 39 2114 28 52] [0 16 37|0 21 1910 26 13] 3 

2 46 26|3 33 34[4 21 49] |© 11 0410 14 1310 17 29] + 

2 41 50|3 27 43]4 14 41 Oo of 320 07 0710 os 45] 1 
2 37 10|3 21 48|4 07 29] |o 00 o0fo co oo[o oo oo|_© 
Srpns 7 Szgns 6 ; ha 


— 


SIN * 


. -W 4. 4 - 


DF. La. 


TABLE XIII. 


A TaBLE of the Variation. 
| Add. 
—_ | ne 
| S171 p Sign Sign G 
O | os OO. 32 54 32 54 30 
I OI 205 33. 3 32 I 3 23 
2 -| OS 39 34 cg 31 30 28 
T1 WH | 4 4 2 26195 
4+ o5 18 35 13 29 57 26 
5 06 36 35 42 25 07 25 
6 07 54 36 G9 28 14 24 
7 O09 'Y 36 32 27 20 23 
8 10 28 36 52 26 24 22 
9 | 11 4.4 37 10 25 26 21 
IO I3 CO 37 25 24 2 20 
11 I 4 37 33 23 23 9 
12 15 37 48 22 20 18 
I3 16 37 55 21 15 17 
14 17 37 59 20 o8 16 
5 19 38 ofs) 19 OO 15 
16 20 37 59 17 Fl 14 
"7 21 37 55 16 40 i 3 
18 22 37 48 15 27 12 
19 23 37 38 14 14 11 
20 2.4 37 25 13 0 10 
21 25 - 37 10 I1 44 9 
22 26 24 36 52 10 28 8 
23 27 20 36 32 O9 11 7 
24. 28 14 36 29 07 54 6 
25 29 07 35 42 06 36 5 
26 29 57 35 13 OF 18 4 
e7 3 <5 34 42 03 59 3 
28 31 30 34 Og G2 39 2 
29 32 13 33 33 OI 20 I 
30 32 54 32 54 OO OO O 
4 
Subtract. 


TABLE XIV 


A Table of the Equats. of the Node, and Inclmations of the Linut aboue 5 Deg. 


Equation of the 4> Add, 


of Sim 6 Sign 
<] Equati. 8% [[Inc.Lim| |Equati. 2 Inc. Lim 
®], z Le = LH oO s «| 4 Cl 
oo oo oclis oo 25 1213 30 
1 03 2813 oof [i 275 oohi3 14 
2Þ o6 56117 59g] [1 28 gyhi2 57 
3 10 23/17 59] |1 30 ogh2 4c 
40 13 49/17 55] |t 31 22/12 23 
SP 17 1117 52] | 32 302 os 
6Þ 20 31|l7 48] |1 33 34111 47 
Þ 23 4b|t7 43] |! 34 34/1t 29 
80 27 o2[t7 385] |: 35 31 11 
39 13]17 34] [1 36 25110 53 
I 33 22]17 28] |t 37 1510 34 
[1 36 20117 31 I 37 FgjlO . 14 
120 39 34117 13] |1 38 370g FF 
13 42 377 O5| j1 39 Ogg 37 
14Þ 45 38116 57] |1 39 3309 18 
iso 48 37/16 43] | 39 460g oc 
160 51 33116 35] | 39 34j03 42 
17 $54 27116 28] |t 39 11683 23 
i $57 17]6 17 't 38 418” og 
Ig}t oo o6[16 o6| j1 33 ogſo7 46 
2011 o2 Fil'Fs 54] j1 37 23107 26 


Stgns g 


2 


Equati. > 


Inc. Lim 


4" b w 


| | yipeger © 


5994 


O1 
©6103 
©6103 


ASSS# 444. 


O 
Go 
O = þ w a Tregyay 


IO 


Equation of the Node Subtra&. 
Bs 7 


"Vu 4 


TABLE XV. 
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4 TABLE of the Moons ſimple Latitude, to the leaſt Inclination of 
her Oabit 5 Degrees, with the parts to be added when-tis 5*18'. 
'S|5;,, © Nor (ncrem. | |. 1 Norlncrem. | |;.,, 2 Nor.|[ncrem.| \ 
CO 6 Sou. [or parts 8” - Sou.jor parts 8 Sou.|or parts | 
wh np— par" to be nos to be | FTToo i] 0 be je 
Sſ>*Latirude.| 14.4. | | Latitude.| ded. | | 99e] added. [1 
& (4) 4 als i 2 ' 4 u S 4 THE 4a \ 
'oſÞ ©2 coc| © oo | 29 FI] 9 OO [4 19 44/15 36[z0 
'1ÞÞ o5 14] © 19] |2 34 22] 9 16] |4 22 18|15 45Þ9 
2 10 28]o 37] |2 38 5o[9 32] |4 24 49's $4 
2/0 I5 42] 0 F6| [2 43 15/9 48| [4 27 14416 o2[27 
4 20 F5| 1 15] [2 47 3710 03] [4 29 34]16 1126| 
Fj 26 o8| 1 34] |2 51 g6jlo 19] |4 31 5cj16 gy 
619 32 202 53] |2 56 11110 34] [4 34 ocfi6 2724. 
ſo 36 32] 2 11] |3z oo 2410 49] [4 36 o6|16 34123 
glo 41 43] 2 3c] [3 04 33111 og [4 38 o6116 42þ 
go 46 53] 2 49] |3 cs 32g|it 19] |4 40 o2116 4gp1 
10 52 02] 3 o8] e[3 12 42/11 34] |4 41 $2116 $520) 
110 57 10] 3 26]* [3 16 4111 48] [4 43 37/17 Ol, 
1211 o2 18] 3 45] |z 20 36/112 o2] [4 45 1717 ofis| 

13] O7 241 4 oz] [3 24 38/12 16| [4 46 F2[17 1211 

14/1 12 29] 4 21] |z 28 16|12 30| [4 48 21jt79 1% 

gl 17 33] 4 39] |3 32 ovfi2 44| [+ 49 4517 23]: 

1611 22 36] 4 57 3 35 4oll2 56] [4 $51 o4jr7 284 
17]l 27 37] 5 15] 13 39 17/13 Og |4 $2 18117 33113] 
18/1 32 36]5 33] |} 42 49/13 22] [4 53 2617 3712] 
i9t 37 34|5 51]. | 46 1913 35] |4 54 28|7 4qu 
20/1 42 29] 6 Og 3 49 42.13 7| 14 55 - 26[17 44j10 
2111 47 23]6 27] |} 53. oz[13 59] |4 56 1817 47]9 
2211 52 16]6 45] [3 56 17/14 11] |4 $57 oqj17 Foſs 
23] 57 067 oz |} 59 29/14 23] |4. 57 457 $27 
24/2 on 54|7 19] |4 02 36114 34) [4 58 21]17 5416 
25/2 06 39|7 36] [+ of 39114 45} |+ 53 giſt7 56] 5 
26/2. 11 23] 7 53] [+ 08 3714 56] |4. 59 1617 58] 4 
2712 16 04\ 8 oof 4 11 3905 os [4.59 35117 5913 
28/2 20 42] 8 26] |4 14 19/15. 17] [4 59 49117 59] 2 
29]2 25 18] $ 43] |4. 17 c4[1t5 26} |+4 59 57] oof 
30/2 29 Fif 9g oc| |4 19 44jis 36| |5 ©O 00118 oof c 

Sign 


TABLE XVI. 


A TABLE of the Reduttion when the Inclination E the Orbit 
" &s 5 Degrees, with the exceſs when it is 5*18'. 

TA - AY "I 
AgfergSbſ je | pier Sud) 2, | |Sign2Sub| 4; 
[Lati.|ReduQtion| cef. ReduRion| cop. ReduRtion ceſe Lati. 

&|o oo | 02 s$ 40 | 42 5 41|42| 30 
1]o 14 | 02 5 47| 43 5 34 | 41 | 29 
L210 27] as 5 $53 | 44 5 26.| 40 | 28 
3] 0 41] 06 5 $9[45 5 18| 39| 27 
4|o Fs | 08 6 04| 46 5 10| 38| 26 
5|1 o8| og 6 o©9g | 46 s livin 
G13 adi Ul 6 14 | 46 4 $53 | 36 | 24 
TH 2 6 18| 47 4 W197 WM 
81 n 48] 13 6 22 | 47 4 34 | 34 | 22 
9|2 ot] 15 6 24] 47 4 23| 33 | 21 
w0|2 14] 17 6 27 | 48 . mini 
i1|2 27 | 19 6 29 | 48 4 o©2 | 30 | 19 | 
2] 2 40 | 20 6 231 | 48 3 5F1 | 29 | 18 
13] 2 F2| 22 6 32 | 48 3 a4o| 28] 17 
14 | 3 O04 | 23 6 33 | 49 3 29| 26 | 16 
IS|3 16] 24 6 33 | 49 gz W461. 
16 | 3 28 | 26 6 331 49 3 os | 23 | 14 
17 |3 40| 28 6 32 | 49 war 
18] 3 «g1] 29 6 31 | 49 2 ailwn 
I9| 4 o2 | 30 6 29 | 45 2 04 wi 19 
iS WH 6 27| 48 2 15] 191] 16 
Wis 291 $9 6 25] 47 S OO TRE 3 
22 | 4 33 | 34 6 22] 47 1 4913] 8 
22 | 4 44 | 35S 6 18] 47 © WiImEyY 
24 | 4 52 |] 36 6 14 | 46- 8 26.1 38 7, © 
25 | 4 o1| 37 6 10[| 46 8 G49 
26| 5 o9 | 38 6 0©5| 46 $$ a T4 
27 | 5 18] 39 6 o©0o| 45 6 a1 V2 
2$8|5 26] 40 5 $4 | 44 o 27| 4| 2 
29 | 5 33 | 41 5 47 | 43 S ww $231 
3015 40| 42 5 41 |} 42 oP © O 
el] _ ll 
| Segn - Szen dA Sign 


| 


. 4 Þ » * 
£ pO; 
- 


-- 


102 TABLE XVII. 


md 
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4 Table of the Moons true horary Motion in Eclipſes,her horizonta 
Semidiameters,and Parallaxes under her leaſt and greateſt Excen- 
tricities , with the Suns true hourly Motions and Semidiameters 


4... ||Earthq Suns j| Moons true || Moons hori-|| Moons hori- ||, © 

mam true | Semi- | hourly Moti. prancnar Paral.|[zontal Semidi. m_ 
- | . D . . py . . 

maly. hourly|diame- [| Excentricity.| | Excentricity Excentricity, maly. 


Moti. | ter. || 4362 6685 || 4362 | 6685 4362 | 6685 


— Pome” 


8 4 4 ah .- [ (4 F 41 | » i e i 4 4 | , HH 8 s 
O Oo] 2 231l5 FO1(130 Fillg 30 5s 3515+ 23]][15 O4j14 45/1112 ©0 


o6|| 2 23]5 59[[3o 52]29 31] 155 34/54 23||15 o5]14 45]] 24 
12/1] 2 23]'5 $©1139 55129 33] [55 3954 26||L5 0514 46 18 


23115 5©1139 59129 39] [55 43154 31][[15 06114 47 I2 


2 
24] 2 23[15 51]j|31 o3]29 47 [55 48/54 38)|15 08|14 49|] os 
i CO|| 2 23[lF F2 31 10129 57,55 54154 47 Iy IC|i4+ 52[11 oof + 
eo} 2 245 $3131 19130 og 156 O54 581|15 12114 5'll 2 
12/1 2 24jl5 54131 29130 22||56 ogf55 11 IF 14/14 F I 
13] 2 24|15 55[[31 4o[30 371155 19]55 25||15 16 5 O02 12 
24| 2 25]15 $51[]31 52130 55[|56 30l55 41 ls Ig|15 06 o6 
2 


co 2 3116 151135 20136 1c||59 28150 12/|16 o8|16 20 24- 


12;] 2 31j16 17 35 36136 36||59 43150 351|16 1216 26 18 
18} 2 3216 19 135 51137 ©1||59 56160 56[[16 1616 32] 12 
24] 2 32116 20 36 05137 241[60 ©7161 14116 19116 37 ©6 
5 co 2 32 16 21 35 17137 45] [90 16Þ1 3C//16 21116 41] 7 00 
OG 33/'6 211136 27/33 02]|60 2461 4a[116 23/16 45 24 


2 
121] 2 33]'6 221136 34138 15] [60 3oſ61 55|16 25/16 48 18 
2 33]'6 221]36 39138 25160 35162 031116 2616 FO 12 
24 2 33[16 23 36 43138 - 60 :3 16 2716 Fl © 
2 -32]' 6-234] 116-2516 C21 


TABLE XVIII. 


ABLE of the Angle which the true Motion of the Moon from 
the Sun, makes with the Echptick im the o* and g*, 


The true hourly Motion of the Moon from the Sun, go 
29'| 30 | 31 þ 32[35'| 34{ 35"| 36 [Sigg 
: 2_eſo_eſo_ejo_ejoeſo_s's « |Sigtt 
5.445 +3]5 42]5 41]5_45[5.39'5 38 5 37| 97.30 
4+5 4315 4215 415 4<]5 39'5 385 37] 2g 
445 43/5 425 41]5 495 39.5 235 37] 28 
615 45]5_4+.5_43/5_42]5 415 405 395 335 37| 27 
5 '5 4215 415 39|5 3'|5 37.5 36] 26 
5 35 425 4'J5 3:15 38's 37:5 36] 25 
5 4: 25 4115 405 3815_37|15_ 36/5 _35]__24. 
5 43 5 4115 415 3*1537 j5 365 35| 23 
5 42]5 415 45 3913 3715 36'5 3515 34| 22 
5 41/5 405 3915 38 _37]5_36/5_35,5 34/5 33 21_ 
5 405 395 385 37]5 365 35]5 34'5 33/5 32] 20 
5 3c|5 335 3715 36Þ5 35Þ5 3415 33,5 32/5 31] 19 
5 335 375 3615 3515 3415 3315 32's 31l5 30} 18 
TT & S RSS 


A TABLE of the time of Reduttion, or betwixt the true & or & of 
the Luminaries , and the neareſt Approach of their Centers. 


© 00,0 00/0 OO 
O 350 340 33 
I 10 1 O71 O95 


FG tz 
—_ _t 


as 


| 


\©O Col [0 + 


wn SS ww t» DD» |] - 


Arg.of Subtract from the time of the true < or & in the Orbit. | Arg. of 


* The true hourly Motion ot the Moon trom the Sun. | Larity. 
30'| 31' 33'| 34 | 35" | 36 |Sig. 5 
wo GR 2” * . W_1 BY 2 . as 1 Sip.11 
© - O0|o 00j0 00/0 00P_DOfo ocſo 00] gr.z0 
2 31 300 o 286 27|0 26/0 26] 29 
1 03/1 ©Oofo 58/0 56 55/0 5310 FI 29 

1 37] 34/1 30f1 1 25|1 22/1 191t_17 27 
10]2 O52 oof1 1 53/1 49/1 45j1 42] 26 
42/2 36'2 30/2 2 2112 162 12]/2 o8] 25 
14/3 073 002 542 48]2 43/3 38/2 33)_24_ 
463 383 30/3 23/3 16[3 103 04/2 53] 23 
17/4 05/3 59[3 51/3 43]3 36.3 o9j3 23] 22 
48/4 38/4 28/4 194 2014 02 5413 47|_21_ 
195 0714 5614 46'4 37)14 23/4 19]4 21] 20 

5 37]5 25]5 145 03[4 53/4 4 35] 79 
6 196 ©6'5 53 's 29]5 19/5 09 18 


A TABLE of the Mean Motions of the Moon from the Sun. 


20104 13 24 44 
40103 26 49 28 
60/01 1O 14 12 
8ojog 23 38 56 


Motion of the 


©. 


Z | 
'S » from the 
=y 


100j10 07 03 49 


2CO08 14 O07 21 
300c6 21 11 O1 
400/04 28 14 42 


> ©] lhe Mean o| The Mean ||pj| The Mean M.Motion .Motio: 
5 [Motion of the < 2 |Motion of the; |= [Motion of -the f "2" 
2 31» from the © 2'3|» from the CSR] 37; 2 
- 7 FR = 7 OE un uu 
P - s © 4 "u : - $ o [ iu $ [] [ Pl Hl MH Wau] ca wal 
1lo6 23 31 29|| 1 |o4 09 37 23|| 1|oo 12 11 27] 1Je0 30 29]31]'5 44 47 
1501104 10 26 36|| 2 |o8 19 14 45|| 21 24 22 53|| 2|1 00 57]32]6 15 16 
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Teacheth an Univerſal Method of Reſolving 
all difficult Queſtions , both in Arithmetick 
and Geometry. 
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0 1. Notation. 


I, Eſign all Quantities with Letters, but when any Quantity is 
taken more than once , prefix its Number, as 54, 7c, Cc. 
ſtands for 4 taken five times, c ſeven times, or ſeven times 
c, &c. And thele prefixed Quantities, whether Numbers, 

or Letters, denoting ſome known Quantities, arc called Coefficients, or 

Fellow-fattors. oO 


A 2 > 


p + 

<a of 
F 

—_— FY ts i ee 4 


a i A. At Sr. 


Arithmetick in Species , Lis.TY. 


2. If aLetter have no prefixt Number or Coefficient , then fuch a Quan- 
tity ſtands for it ſelf once, and is underſtood to have- 1 for its Prefix or 
Coeihcient. | 

3. All Quantities exprefſed by Numbers ( as in Vulgar-Arithmetick ) 
not having any Letter or Chara&er annexed to them, are called «Abſolute 
Numbers. 

4. A Root and the Powers reſulting from. the Root are called Coſſick 
Vuantities, Os Powers. : 

5. The Jadices are the Terms of an Arithmetical Progreſſion proceeding 
Yike Natural Order of Numbers, as 1, 2, 3, &c. as the Coſſicks go in 
a Geometrical, from a Root to a Square, and from a Square to a Cube, ce. 

6. The Sum of any two Exponents or Indices, is an Index ſhewing what 
Power will be produced by the Multiplication of thoſe Powers one in ano- 
ther , which anliver to the Indices that were added together. 

7. The Difference of any two Indices ſheweth what Power will be produ- 
cd by the Diviſion of thoſe Powers one by another , which anſwer to the 
Indices that were ſubtracted. 

8. All Magnitudes that are under any Power are called Parodical to the 
Power. 

9. For diſtinction, note a!] Schemes with the Capital or great Letters, and 
work all Alzebraick, Operations with the ſmall. 

1c. Numbers prefixt to any Quantity ſhew how often it's to be taken, but 
ſct at the head of a Quantity , then ſhew a Power or Degree of that Quan- 
tit 
: . The Sign ſtill belongs to the Quantity following , or to the right hand 
of it. If a Quantity have no Sign belore it, *tis underſtood to have the 
Sign 1, 

: 2. AN 1ntities expreſſed by Letters are either Simple or Compound. 

Simple Qu. "tities are ſuch 25. are expreffed cither by a ſingle etter., or 
by more joyncc tc; cer like Letters ina Word, as a, ba, &c. 

Comporn:d Qyantit'-* c.ntift of two or more ſimple Quantities joyned toge- 
ther with Signs, as b -|- a, Cc. 

Every one of theſe four Signs +, —, &, x, may ſometimes have refe- 
rence to the Compound Quantity that followeth the Sign, and hath a Line 
drawn over every Member «©, it, as y—r <4, b —y-- x, Cc. 

13.. Like Quantities or Speczes are ſuch which are expreſſed by the ſame 
Letters under the ſame Power, as a&a, b&b, * &c?, &&c. 

14. Unlike Quantities are thoſe which arg expreſſed by different Letters, 
or by the ſame Letters under different Powers , as a&b, 6b3 &b*, &c. 
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The Signs for the more ſhort and quick expreſſine- h 
woras and Operations in Species, 
-.- [The Sign of Affirmation or :: [The Sign of Digjund, Propor- 
Addition. tion, or Symbol of the Gol- 
— [The Sign of Negation or Sub- den Rule. 
traftionr = [Continual Proportion. 
x [The Sign of. Multiplication. = [The Sign of Equality. 
@- [The Sign of Involution. &— [Greater than,but ſome uſe S, 
Co] The Sign of Completion. == |Lefſer than, but ſome uſe <.. 
— | The Sign of Diviſion. © |Evolution, but ſome uſs w.. 
H |Signifieth the Difference off | > [The defeR of a Degree. 
two Quantities is to be] | 4 [The Radical Sign, or Sign of 
taken, when it's. not known Irrationality. 
which-is the greater. y/: The Signof an Univerſal Root. 


0 2. . Aadition, 


V Hen the Quantities to be added, or Species by which they are 

expreſſed, are alike, and have like Signs ; firſt add the prefixed 
Numbers together, and ſet their common Sign to the left hand thereof. But 
of. the Signs be unlike , ſubtra& the leſſer prefixed Number from the granny 
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and to the left hand of the Remainder,prefix the Sign of the Letter wherein 
the Exceſs lieth: then to the right hand of that Sum or Difference annex 
the Letter or Letters, ſo is thisnew Quantity the Sum. But when the Quan. 
titics to be added be unlike , write them down one after another in a Rank 
with their Signs. 


1] 24 4 —4 —4&4  - 3 —s5 Fooks 
E. Ss 34 —4 —3b þ -2 —y «x6 2h 


1+2 31 '0 24 24 —24 2b b-|-a x —12 6h —5bye 


1'4]-b a—b a—-b B8y— xe n—71 
| 2 a-b a—b ab 295 xe-|-24" b-|-513 
1+ 2 |; '24+2b 24—2b 2a 11y-|-4xe-|-24* bl-n-{gn3—mf 


d 3. Subtraition, 


Þ* change, or imagin to be changed, all the Signs of the Quantities 

to be ſubtraed ; then add or colle& into one Sum by Addition all the 
Quantities , as well thoſe from which the ſubdution was to be made, as the 
other that were to be ſubdued; and that Colle&ion or Sum is the Remains 
or Difference fought. 
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0 4. HMultiplication, 


Irſt Multiply the prefixt Numbers together , and connex or joyn the 
F Product and both or all the Letters to be multiplied without any Signs 
detween them. and note, that if the Signs of the Quantities to be multi- 
plied be alike, then the ſign of Affirmation is to be prefixed to the Produdt ; 
But if they be unlike, then the Sign of Negation. 

Sometimes in long Compounds , and ſome other particular Caſes, it's 
neceſſary to omit the Operation, and joyn or let together the Quantities 
with the Sign x or Into between them , drawing a conjugating Line over 


each compound Quantity, as a-|- 6*xr— 1. 
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©-3 . a—e Root, :\ + © 3 a+e@e Root. 
Sw : a+e 
ace ae | 
A —4 t fate F 
a —24e-\-e* Square. a+-24e--e* Square, 
A—tC a-l-e 
—fe+246* —e3 ata 
4-24 eh-ae* . f-24%-ae* | 
a3—34%t-)-3ae*—e3 Cube. a*+-34'e-l-3ae+e Cube, 


Hence may-be noted, that the Powers of a Reſidual Root differ from 
the like Powers from a Binomial only in Sign , and that in each Power of a 
Reſidual the Signs prefixt to the parts of the Power are alternately -|- and —, 
viz.. the firſt -}-, the ſecond — &s. Farther, that all the parts or Members 
ofany Power raiſed from a'Binomial or Reſidual Root,taken together without 
unity are in continual Proportion. 

Again we may note , that admitting 4 and e to be the two parts of a 
Line or Number, the Sum of the Squares of the ſaid two parts, more 
the double ReRangle, is equal to the Square of the whole Number ; But 
the Sum of the Squares of the ſaid parts, les the double ReQangle , equals 
the Square of. the Difference of thole parts. 

The Difference of the Squares of the ſaid parts equals the Produt of 
their Sum and Difference. The ſquare of their Difference taken from the 
Sum of their Squares, the Remainder ſhall be the double Rectangle ;, or thus, 
the double Reftangle , more the Square of the Difference, -is equal to the 
Sum of their Squares. The Square of the Difference, lefs the Quadruple 
Rectangle, is equal to the Square of their Sum. 

The Product of .the Difference and Sum added to twice the Ret 
more the double Square of the leſſer, makes the Square of their Sum. The 
Square of the Sum, lets the Difference of the Squares, equals the double 
ReRangle, more the double 5quare of the leſſer Number. 

The Square of the Sum "le the double Rectangle, equals the Sum of 
the Squares. _ 
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A Table of Powers made by the former metho4 of Multiplication, 
and may thereby be continued at pleaſure, 


a A 1 
2 a* | : [ 64a ce | 

| F&4 e $M 
a : [448e;} bs | 15 Oe | 
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2 ae | 6O4O][ act 20008 nr 
E z Zae | 19 4 iS 2 4 : 
c ae) ; 4 44 | 
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The Powers of any Binomia! or Reſdua! Root may be thus raifed 
without continual multiplication, Set down ali the Parocical Degrees un- 


der the higheſt Power toeach part of the Roor, then juyn them together , 
| prefixing the Unity as in this fall Table , which is mace anc continues by 
| Arithmetical Progreſſion on either ſide in form of a I riargle, and acding 
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up every two Numbers above for middle or i{ntecmediats un cer. 
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0 5. The Compoſition or Geneſis of Powers in Numbers from 
Binomial Root, 


Et the Numbers of the given Root ſomuch diſtant , that there may be 
room for the Rectangles; then take the firſt Number to the left-hand 

for a, and the next to it for e, and work according to the Table for that 
Power; ſetting down all the Parts in their due places, add them, and the 
Sum is the Power of them twoFigures; then take the two left-hand Figures 


of the Root for a, and the next for e, and work accarding to the tenor of 
the Table, cc, 
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i8][9..1z4e 9'6..+ 4 aFe 4. 4 
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0 6. Diviſion, 


| þ power unJoth that which Multiplication compoſcth or doth ; Therefore 
take ſuch a Quantity for the Quotient,as being multiplied by the Diviſor, 
the Produt may equal the Dividend; which is done by obſerving the order 
.of Multiplication, and conſidering whether the Dividend be compoſed of 
the Diviſor for one Fa&or; for then the other ſhall be the Quotient; And 
note, that if the Signs of the Diviſor and Dividend be unlike, the Quotient 
will be negative ; but if like, the Quotient will be affirmaitive. If the Divi- 


cend be not {0 compoſed, then ſet the Dividend over the Diviſor in form of a 
Fra@ion, 
þ) ba(am- 
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0 1, Abbreviation, 

F the Numerator and Denominator be both Simple Quantities , 
ſtrike out all the Letters that are alike, both in the Numerator, and 
Denominator , abbreviating the prefixt Numbers ( if any) as in 


on-wijſe , give _—_— 
# an Unite for Vulgar Arithmetick. 
#5 Denoming- 
z0r, ; abr "A abr c b x byn", , 
er. 5 2dy a. Tor Þ— 
30ee 4 12ab 83 4 bl-2 
Abr. == fa. Z— 12ab +-8ay - 3b+2 
4ve-|-16ze b l4z FP az 
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Quantity which will divide both the Numerator and-Denominator without 
leaving any Remains, by which Quant:icy abridge the FraQion given. 


Fraction being abridged becomes 


2, If the Numerator and Denominator be Compound Quantities , find a 


__an++bn 


Apr. a*J-2ba-\ b 


fa. a+6 the common Divilor, by which the 


nor 
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d 2. Reduftion. 


I. =— Reduce an Integer to a Fraction of a given Denomination , 

multiply the Integer and given Denominator together , for a 
new Numerator, which being ſet over the Denominator, ſhall form a Fraction 
deſired. 


z reduced to the Denominator y. fa. = 


r + f reduced to the Denominator b is of 


2. Tofind the ſmalleſt Quantity that can be divided by two or more given 
Quantities ſeverally without a Remainder. 

if the given Quantities be in their leaſt Terms, multiply them together , 
and that Produtt is the Quantity that will anfwer the demand. 

But if they be not in their leaſt Terms , reduce them (by abbreviation) 
to their leaſt Terms , and ſetting them Fraf&tion-wiſe multiply croſs , and 
that Produdt is the Quantity ſought. 


3. To Reduce Integers and Fractions to Improper Fraftions, multiply the 
Integral Parts by the Denominator of the Fraction, and to the Sum add the 
Numerator , which Sum is the new Numerator. 


4. To rednce an Improper Frattion to an Integer and FraQtion , divide the 
Numerator by the Denominator ;, thus : 


he + cer cer 
EY makes 6 + —— 


gs. To reduce Fractions of divers Denominations to one Denomination. 

Multiply the Numerator of each Fraction into all the Denominators, 
except its own, fo the Produtts made by that continual Multiplication ſhall bc 
new Numerators,, and multiply all the Denominators together for a new 
Denominator, 


ac br AC 
1 ; dE 
_ and "yo reduced , make =» £75 
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0d 3. cAaaition and Subtration of Frattions, 


F the Fraions be of one Denomination , add or ſubtra& their Nume- 

rators, and ſet the Sum or Remains as a new Numerator over the Com. 

mon Denominator; but if they be of divers Denominations, reduce then 
firſt toone Denomination, and then add or ſubtract them. 


[4 n F4 
Add Z to =, reduced they are £9, = _ ,and the Sum Lyn 
— R byy —2ba ri 
Take es 7 ” from — , reduced they are — 2, and 
\yf—26Þ r-[-26b 
the Difference © Lf 5 7 7 | = 


d 4. Multiplication of Frattions, 


ME? the Numerators together for a new Numerator , and the 
Denominators for a new Denominator , which new Fraction ſhall be 
the Product. 


5 I i. < 57 

Mult. a by ' Product —_ dy =2 Produtt = 
_ FT 36fr 3 fr 
Mult. 27 by _ Product TIT or 27s 


d 5. Diviſun, 


MY croſs-wife the Numerator of the Diviſor by the Denominator 
of the Dividend for a new Denominator, and the Numerator of the 
Dividend by the Denominator of the Diviſor fer a new Numerator z but 
when the FraQions are of the ſame Denomination, divide the Numerators® 
by each other , caſting away the Denominators. 
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CHAP. IIL. 
Evolution , or Extraftion of Roots of Simple Species. 


Ivide the Index of the Quantity , out of which the ExtraQior 
is to be made, by the Index of the Power to be Extracted , 
and the Quotient is the Index of the Root; as to Extract the 
Square Root of a Quantity , divide the Index by 2; if the 

Cube Root, by 3, &c. and deal with the prefixt Numbers as in Vulgar 

Arithmetick. But if the Root cannot be Extracted , prefix to the Quantity 

out of which the Extraion was to bemade, the 4/, with the Index of the 

Power before it, hence ariſeth Surds. 

To extra a Root out of a Fration, firſt Extrat the Root of the Nume- 
rator, and then of the Denominator, which new Fraction is the Root de- 
fired. But if the intended Root cannot be extracted out of either Nume- 
rator or Denominator, prefix the Radical Sign. 
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d 1. The CAnalyſis, or Extraction of Rocts out of Numbers, 


Iſtinguiſh the given Number with Points , according to the Number of 
D Means or ReQangles, between the two Diagonal Powers in the Table, 
Then out of the Figures of the firſt Point, or friſt ſet of Figures towards 
the left hand, take the greateſt Root of the kind to be Extracted that is in 
them, which Root call a, then &@ being rightly ordered according to the 
Table, makes a Diviſor , by which divide, and the Quotient is the ſecond 
Figure of the Root ez 1o 4 and c rightly compoled according to the Table, 
produce the Sum to be ſubtracted, or Gzomon. Then to find another 
Figure of the Root, take the two Figures of the Root already found for a 
new Value of a, which compolcd according to the Table, make a new Di- 
viſor; by which divide, and the Quotient is a new Value of e; which aand 
e ordered according to the Table , make the Gnemor, or Ablatitiunm , which 
muſt be ſubtratted. Then take the three Figures of the Root already 
found, for a new Value of a, which compoſe into a Diviſor , cc. : 

If the Number doth not divide off, but ſomething remain, ſet ſo many 
Punatations of Cyphers for that kind,as ſhall be judged needful, and contince 
the Extraction therewith. 

If the Numbers propounded be a Fradtion or mixed Number, reduce it to 
a Decimal , and then Extratt the Root thereof, as before. 
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39525/6871|(141 
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Root be deſired out 


LL Quantities that have not a Radical Sign prefixt are called Rational, 
A whether they be Integers or Frations ; but if any 


of any _— and cannot be Extra&ed perfe&t 
called Sur 


, that Quantity is 


, and hath the Sign of the deſired Root prefixt. 
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CHAP. I 
EQUATION. vo 


d tr. CAn Equation is 4 mutual comparing of equal 
Quantities, or Things, 


?. Hen a Queſtion is propounded ,. in the firſt place the 
meaning of it muſt be clearly comprehended ; which 
that you may do, when any Arithmetical Queſtion 
( wherein Numbers are mixt or confounded with mate- 

32al things, as Men, Money, Time, &c.) is propounded, ſeparate the 

:ame from ſuch things, and fee how it will tand, or be propounded in the ' 

pure conſideration of Numbers. 

2. Then deſign, note, or expreſs all the Quantities in the Queſtion, 
2s well unknown as known, with Letters; the known with great Letters, and 
the unknown with ſmall ; or the known with the Letters in the firſt part of 
the Alphabet, and the unknown with thoſe of the Latter end, as T'Z, Gc. 
forming them into Equations ; ( but when divers Quantities are granted to 
be equal, they may be expreſſed by the ſane Letter; ) which Equations muſt 
be ordered, diſpoſed , and moulded, according to the import of the Pro- 
blem or Queſtion , *till all the unknown Quantities vaniſh but one, 

3. Andnote, that (in a Queition fo ſtated) it the unknown Symbols 
or Letters be more than the number of Equations, not mutnally depending 
upon one another, the Queſtion is not fully limited , but is capable of innu- 
merable Anſwers. A Problem hath a certain «leterminavle number of An- 
Iwers, when the Equations, no ways depending one upon another, are as 
many juſt as the Quantities unknown or ſought. 

To preſcribe Rules which may hold in all cafes, for the tak ing off all the 
unknown Quantities but one, is a difficult, if not impothvie, work; yet 


bere ſhall. be inſerted three Rules , which are ſo comprehenſive , - 
W 


WW. 
. 
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few Queſtions will fall without them, and thoſe that do, an Ingenious perſon 
. will ſoon diſcover the way to proceed by their due intermixture. 


Rule I. 


\ ] Hen the ſame Quantity is found in two ſeveral Equations, with 
equal prefixes , if their Signs be like ſubtra& them, but if ut. 
lixe add them. 


Rule II. 


vV Hen the ſame Quantity is found in two ſeveral Equations , 
with unequal prefixes ; multiply the firſt Equation by the pre- 
fix, to the ſaid Quantity in the ſecond Equation, and the ſecond Equatior 
by the prefix to the ſaid Quantity in the firſt; then will the x on to 
the ſaid Quantity be the ſame in both Equations, and fo fall under the 
firſt Rule, for farther clearing. Laſtly, if there be more ſuch Equations by 
repeating the former york z cxpell the ſame Quantity out of them alſo. 


Rule ITT. 


I neither of the two Rules above will take place, by Chap. 4. $ 2. fol- 
lowing , bring the Quantity you firſt intended to baniſh to one fide of 
the firft Equation alone, making the Equation ſtand between it and the 
other ; then in the place of that Quantity ſubftitute its equal, through all the 
Equations, ſo ſhall they be cleared of that; afterwards bring by Tranſpoſition 
a lecond Letter to ſtand alone on one fide of one of the Fquations as before, 
ſubſtituting the other ſide of that Equation every were, throughout all the 
other Equations, in the Room of this feeond Letter to be taken away, 
foproceeding with the third, fourth cc, till all the unknown be taken away, 
lave one. 

Then for as much as every Problem when thus brought to one ſingle Equa- 
tion, hath yet the known Quantities interwoven or mixed with that un 
known; the next work will be to clear it of all ſuperfluous Quantities , and 
to ſeparate the known, from the unknown, (keeping ſtil] an Equality) that 
at length the Equation may remain in the feweſt and ſympleſt termes, to 
ordered, that the known Quantities may make one {ide of the Equation 
and the unknown the other , which Operation fits thc Equation for Retc 
lution, and is called Reduction, 
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d 2. By CAadition and Subtrattion, 


V ww known Quantities be joyned or linked with unknown , in one 

fide of an Equation, transfer Terms from one fide of the Equa- 
tions to the other , changing their Signs. This Operation it ſelf is called 
Tranſpoſition. 


— 


DA—DC=A*+ 6b* -|- DB-+-dc | 1 | ac RC=2n 
1 — A*|2| DA-DC—A*= b* -|-DB-&-adc | 1 — ac | 2| RC= n —ac. 
2 = DB|;3|DA—DC—A'—DB= b* -|-dc. | 


F554 =4i 
PF, 


A®J-a3—y/5B*=ry. I — MP2 +4 A=rr. 
A'—s5B*=ry—4. | 2—y |3|4H=rr—y, 


m—_ 


[1 [&—v/s B3>=ry— A. 


1-|- £2 
hs 


0 3. Ey Multiplication, 


TF the Quantity ſought, or any Degree or Power thereof be in a FraQion, 

reduce, as in ReduRion of Fraftions ( viz. by croſs multiplying ) the 
parts thereof to one Denomination ; that omitting that common Denomina- 
tor, the Equation may be expreſſed bythe Numerators only. 


| D* Ar 
BE bv + warmer I _ —_—_ 
A—Y b 

IXa—?7 |2 a*— ar = DE. I X b - ba-l-be= An 


{390 _ BY | A SNROBL 
d c © n x : e'—neb N*Oo1- 
IX 7C 2 | 43nvy= B*C | 1Xe*-ne+N* | 2| ef=r Ae*— r Anetr AN 


— AAU 
= C—— _ 


To cleay an E= When there is an Equation between Homogeneal Surds , caſt away the 


pation of the Radical Sign , and let the Equation ſtand in Rational Quantities, 
Fadical Sign. | 


When 


wo — % » 
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When one part of an Equation is a Surd Quantity , and the other a Ra- 
tional , multiply the Rational part either Quadraticly , or Cubicly , cc. 
according to the Index of the Radical Sign , and caſt away the Radical Sign 
from the other part. 


I 


1 @-2 þ 


b4-r=ye v: aC—n=c 


b?.J-2br-{-+*=e. ac—n=c, 


0 4+ By Diviſion, 


F the known Quantity be found in each Member of an Equation, divide 
the whole Equation by the leaſt Degree of the unknown Quantity , 
which ſhall clear one Member or Term thereof from the unknown 


Quantity. 


I 
2 


Ba*—15 Ra==a a*-|-Xa* =C34 
Ba—15 R=1. a*-Ka=C3. 


1 — 4 


_ 


| If the higheſt Power of the unknown Quantity be multiplied in a known, 
divide the Equation by that known Quantity, thereby clearing the higheſt 
Power of the unknow from all the known Quantities. 


1 | Ba3—3Ra=MN. I | Da* — 543=B-— 18, 
_ X 3Ra N > as 6 HE \ 3—18 


d 5. To convert CAnalogies into Equations, 


F four Quantities be Proportional , the Produtt of the Extreams is equal 15, rt, e 6. 
to the Product of the Means. 

If three Quantities be Proportional, the Produd of the Extreams is equal 19, av e 7: 
tothe Square of the Mean. 


& 
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2|r 
3|al 
4) 
gjin.r::td.y 
1*4 |6|ny 
2X3 7 ral 
6, 7 [3 


d$ 6, To convert Equations into Axalogies, 


Tf the ReAanple of two Quantities be equal to the ReQangle or Produd 
A of two other; ſay ,' eA- either of the FaQors in one ſide of the Equa- 
tion, 7s to either of 'the Factors in the other part: So is the other Fattot 
in the laſt part , To the other Factor in the firſt part. 


| 


1210 2035-4---4---—£.. 982: 9.6 


1|ba=an ri=7ny La. 
b 


£34 9.o.6 


0 7. The Order in which thoſe Reduttions are to be uſed, 
inClearing and Trimming ax Equation. 


7 TF there be any Fractions in an Equation, let them be cleared of theit 
Denominators by $ 3. Chap. 4. alſo by the ſame, let the Surd Chz- 
rater be taken away, if there be any. | 

2, If the unknown Quantity be found in all the Terms, youmuſt clear as 
many of the Terms of it as may be, by $ 4. Chap. 4. but if all the Terms may 
be cleared , that Equation is Identical and vain, and may be refolyed by any 
Number whatever. ; 

3. If ſeveral like terms be diſtributed, let them be gathered into one Term 
by the preſcription of their Signs and known Factors , placing the higheſt 
Power of the unknown Quantity firſt ( moſt ſiniſterly ) and the reſt of the 
inferiour Powers, or Parodical Degrees, ſucceeding ip their order, the 
Abſolute poſſeſſing the other fide of the Equation, by $ 2. Chap. 4. 


4. If there be a known FaQtor in the now firſt Term , or higheſt Power of _ 


the unknown, let-it be cleared by $ 4. Chap. 4. | 

Equations thus cleared and reduced are either Pure and Simple , or Ad- 
feed and Compound. 

Pure and Simple Equations are ſuch whoſe unknown part or fide is a Simple 
Root or Power, 

An Adfc&ed, or Compoynd Equation, is that wherein there arc two 0r 
more diftering Degrecs or Powers of the unknown Quantity, 
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CHAP. YV. 

Queſtions producing a Simple Equation, 


Certain Man goeth 29 Miles a day , another followeth him 


ud from the ſame place, but ſetteth forth 7 days after, and 
ua- goeth 363 Miles each day, In how many days will the laſt 
tot overtake the firſt ? 
1] B=203=29X*7 
2|1\C=29 
| 3|D=36; 
4 4|y* 
I 4*3 5 yD  w, 
| 4X2 6|yC 29 y 

6+1 | 7[yC--B 29 y+203 

Ty 5 8[yC-þ+-B=yD 29y+203=2% y 

8—zC | g|y D-yC=B 2+ y—29 Y=203 
| D<Tlo| B . . 
wn ne 6 Y—75 
_ 2, A certain Man finding divers Poor People at his door , gave each 
= them 34. and had 6 d. remaining in his pocket; but if he would have 
y 
y = them 4.4. each, he muſt have wanted 24, How many Poor were 

there ? 
d. 
m 
B=23 | 

2|c=6 
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Lis. IV. 


Rule I. 


Rule 2. 


Rule 3. 


3. The Sum of two Numbers S, 84 and their Difference D, 39 : what ; 


the Numbers ? 
5 =? | 3-| pba=s yz=84 

_ -& 2=f. | 2 | y—z= Y-—=£==39 
Id2 | 3 |[2y=D-S 2 y=123 J 
3z—z |4|y= D2S y =614. 4 
I—2 22 =S—D 2. =45 bl 
g="3 ts Z _— : L=223. 


— 


4. The Sum of two Numbers $S (9) and quintuple produt ; P (100) 
Siven, to findthe Numbers ? | 


| 1 
2 
3 
4 


5 
| 6 


y-|-2=S 
gyz=5P 
y$z=P 

y Tyz=Sy 
y =8Sy—P 
Sy—y=P. 


y--z=9 

5 Y&=100 
JYz= 20 

y Hy==9y 
ay =gyY—20 
RP FIGT 


Which happening to be an adfefted Equation, the Solution muſt be 
omitted till a fit place. 


5- Therebe two Numbers whoſe difference is D 7, with this property, 
that if the leſſer be multiplied by B 2, and C (3) added to the Produdt, the 
Sum may equal the greater multiplied by F 6 and Y 1 added to that ProduQ? 


what be the Numbers ? 
y=? 1 [y—z=D —g=) « 
gz =? 2 |zB+C=yF+VLV 22 1-3=6y1 
1-|-z | 3 y=D+z =7--z 
gxF 4 |FD-þ-Fz 42 
2 alter 5 |zB-|-C= FD-{-Fz4-V 22+ 3=43+6z 
g5—Fz | 6 |2B—-Fz+C=FD-|-V 3=43t4z 
6—C 7 [zB-Fza=FD+V—C 3—43=4407—40=4% 
DF FD+ V —C —40 
—B—F|8|z= m—_—  0-L, 7 
7 Z F\F - 10 ob 6 6 
I-|-2—D | 9g |1y—D=z y—7=2 
g9xB 10| BY—-BD 2.y—14 
2 aliter | 11] BY—-BD+C=yF+V 2y—11=6y-t1 
11-yF |12|By—yF—BD+FC=L 2y —6y—11=1 
12—C+BD | 13 iid —Fy=V-- BD—-C —4)=12 
_LV1-BD—C 26 , 
nd ds 5 —— 
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DEFINITIONS. 


l, Point is that which hath no Parts. 
2. A Lixe is length without breadth. 
3. The ends, or limits of a Line, are Points. 
4. A Right-Line is that which lieth evenly between its 
terminating Points, 
5. A Superficies is that which hath only length and breadth. 
6. The extreams, or limits of a Sxperficies, are Lines. 
7. A Plain-Superficies is that which lieth evenly betwixt its Lines. 
8. A Plain- Angle is the Inclination of two Lines one to the other, the 
= touching the other in the ſame Plain, yet not lying in the ſame FSrait 
ine. 
9. If the Lines which contain the Angle be Right-Lines, it is called a 


Right-lined Angle. 
D 2 10,'When 
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10. When a Right-Line AB ſtanding on a Right-Line C D, makes the 
Angles on either fide thereof, viz. eA BC, ABD, equal, then they 
are Right- Angles., and the Right-Line A B which ſtandeth upon the other is 
a Perpendicular to that on which it ſtands, CD. The mark for the Perpen- 
dicular is --, and for a Right-angle [.. 

An eAngle is marked Wmmonly either with one Letter , which is ſet 
at the Angular Point, or with three ; the middlemoſt whereof ſhews the 
Angular Point; and the other Letters the Lines that make that Angle: As 
the Angle which the Right-Lines AB, CB, make at B, is called CBA, 
or A BC, or B, omitting the Letters A and C. | 

11, An Obtuſe- Angle is that which is greater than a Right-Angle,as EBC. 

12. An eAcute-Angle is that which is leſs than a Right-Angle, as 
EB D, and its Charadter ſhall be £, which is alſo uſed for the word Angle, 
when the kind is undetermined. 

13. A Limit, or Term, is the end of any thing. 

14. A Figure is that which is contained under one or more Terms, 

i5. A Circle is a plain Figure contained under one Line , which is called 
a Circumference , unto which all the Lines DA, DB, DC, drawn from one 
Point within the Figure, are equal one to the other. 

16. And that Point is called the Center of the Circle, the Charatter for a 
Circle is ©. 

i7. A Diameter of a Circle js a Right-Line AB, drawn through the 
Center thereof D, and reminaked on cither {ide by the Circumference A 

to two equal parts. . 


and B, and itdividesthe Circle i Bs 

18. A Semicircle is a Figure contained under the Diameter AB, and that 
part of the Cifcumference ADB, which is cut off by the Diameter. 

19. Right-lined Figures are ſuch as are contained under Right Lines. 

20. Three Sided, or Trilateral Figures are ſuch as are contained under 
three Right-Lines. 

21. Four Sided, or Quadrilateral Figures , are ſuch as are contained un- 
der four Right-Lines. 

22. Many Sided Figures, or Multilaterals , are ſuch as are contained 
under more Right-Lines than four. 

23. Of Trilateral Fignres, that is an Equilateral A, which hath three 
equal Sides, as the A A. 

24. An Ifoſceles is a A which hath only two Sides equal, as the A B. 

25 Scalenum is a A whole three Sides are all unequal, as C. 

26, of theſe Trilateral Figures, a Right- Angled A 1s that which hath one 
Right .<.- 

= An Amblygonium, or Obtuſe-Angled A, is that which hath one 
Obtule £. 

28, AnOxyzonium,or Acute-Angled A,is that which hath three Acute £-. 

=_ An Equiangular Figure is that whereof all the £* are equal. The 
fame-is to be underſtood of Equilaterals. 


31, Of 


EW 
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. Of Quaadrilateral, or four ſided Figures, a Square is that whoſe fi 
., Ar) and £* Right; as A BCD. WY a 
30. A Figure on the one part longer, or an Obloyg, is that which hath Right 
L'*, but not equal ſides; as »A BCD, 
34+ A Rhombus, or Diamond Figure, is that which hath Four equal ſides, 
but not [_*: as A. 
33, A Rhomboides is that whoſe oppoſite ſides and oppoſite £* are equal ; 
but hath neither equal ſides nor .*;, as B. 

33. All other Quadrilateral Figures beſides theſe , are called Trapezia, as 
the Figure C. 

Parallel or Equidiſtant Right-Lines, are ſuch, as being on the ſame 
plain , if nfinitely produced , would never meet; as A, and B. And thcir 
mark 1s ||. 

3G A Parallelogram is a Quadrilateral Figure, whoſe oppoſite Sides are 
Parallel; as the 0, 2, 9, I. Square, Oblong, Rhombus, and Rhomb;, and 
its Charadter is []. 

36. Whenina (] eA BED are dravrn the Diameter (or rather Diagonal) 
DB, and two Lines HK, C F Parallel to the Sides, cutting the Diameter 
in one and the ſame Point G, fo that the [] be divided by them into Four []/ 
thoſe two AG, G E, through which the Diameter paſſes not, are called the 
Complements of thoſe ſtanding about the Diameter ;, viz. of HF, and C K. 

—_ is propoſed to be cither done or demonſtrated is called a Pro- 
poſition; and is either Problem or Theorem. 

A Problem, is ſomewhat propoſed to be done or effeted. 

A Theorem, is ſomewhat propoſed to be Demonſtrated. 

A Corollary, is fome conſequent Truth gained from a preceeding Demon- 
ſtration, 

A Lemma is the Demonſtration of ſome Premiſe , whereby the proof of 
the thing about, becomes the ſhorter. 

An Axiome, is that which is felf evident, and is Comprchenſible at the 
firſt propoſing to all. 


Poſtulates or Petitions. 


. From any point as A, to any point B, to draw a Right-Line A 2, 
. Toproduce-a Finite Right-Line, AB ftrait forth continually. 

. Upon any Center, and at any Diſtance or Extent, to Delcribe a 
Circle. 


ww HH 


eA x10ms. 


1. Things equal to the ſame , are alſo equal one to the other; As 
a=b=c=d=f; Therefore a=f, and conſequently all a, b, c, d, f, are equal 
one to the other. 

2, If to equal things, equal things be added, the wholes will be 


equal, 


$9. It 
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Problem 1. 


(a) 3 pope. 


(b) 1 pot. 


(c) 15 def. 


(d) d. I. 4X+ 
(e) 23 def. 


3. If from equal things, equal things be taken away, the remains will 
be equal. 

Fy, If to unequal things, equal things be added, the wholes will be 
unequal. 

, If from unequal things, equal things be taken , the Remainders will be 
unequal.  -* "IA 

”, Things which are double to the ſame thing, are equal one to the other, 
Underſtand the ſame of Triple, Quadruple, &c. 

7. Things which are half one and the fame thing, are equal one to the 
other. Underſtand the ſame of Subtriple, Subquadruple, cc. 

8. Things which agree together, are equal one to the other. 

The converſe of this Axiom is true in Right-Lines and -*, but not in 
Figures, unleſs they be like. 

Magnitudes are ſaid to agree, when the parts of the one being apply'd to 
the parts of the other they fill up an equal place. 

9. Every whole is greater then it's part. 

10, All Right £ are equal between themſelves. | 

11, Two Right-Lines cannot have one and the ſame Segment (or part) 
common to them both. 

12, Two Right-Lines meeting in the ſame point, if they be both produced, 
ſhall neceſſarily cut one the other in that Point. 

13. If a Right-Line B A falling on two Right-Lines AD, C B, make the 
Internal Z”* on the ſame Side, BAD + ABC, > 2 \-5, thoſe two Right- 
Lines produced ſhall meet on that Side, wherethe £ are =a 2 [.*, 

14. Two Right-Lines do not contain a Space. 

15. Every whole is equal toall its parts taken together. 

The Citation in the Margent, underſtand thus, it there be two Numbers, 
the firſt ſhews the Propoſition , the ſecond the Book. 

eAx. is for Axiom, Poſt. Poſtulate, Def. Definition, Sch. Scholium, 
Cor. Corollary. Alſo note, that WW D, ſtands for, which was to be Demon- 
ſtrated, and WW Dn, which was tobe done. Further note, that Pro, ſtands 
for Proof; Pre. for Preparation; and Pra, for Praxis. 


Prop, I. 


Upon a finite Right-Line-given, A B, to deſcribe an equilateral 
A, ACB. 


N the Centers A and B, with the gxtent A B or B A, * deſcribe two 

Of cutting each other in the pot C: from whence * draw the two 

Right-Lines CA, CB, Thenis AC*= AB=BC*= AC, © Wherefore 
the A ACB is Equilateral, WW Dn. 


Scholium. 


: wy” " 
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Scholium, 


After the ſame manner may be deſcribed upon the Line AB an Ifoſceles 
A, if the Semidiameters of the equal Q©* be taken greater or leſſer than 
the line A B. 


Prop. II, 


At 4 point given, A, to make a Right-Line, AG, equal to a given Problem 2. 
Right-Line, B C, 


N the Conter C, with the Extent C B, *deſcribe the OCB E,; * joyn a) 3 pp. 

AC ; upon which © make the Equilateral A A D C. *Produce D C (2 2 Pl * 

toE. On the Center D, with the Extent D E, deſcribe the GDEH,; and (4) 2 pop. 
kt D A © be produced to the point G. Then AG=C 3. - (e) 2 poſh. 
For DG*=DE, ind DA®s = DC. Wherefore AG" =C E'—pBot © 15 4f- 
= AG. WW Dn. The falling of the point A, within or without the Line G, = 


BC varies the Caſe; yet the Conſtruction and Demonſtration continue (i) a 
the ſame. (k) 1 ax. 
' Scholium- 


This, and the preceding Problem might be performed much eaſier , 
mn with a pair of Compaſſes; but that will anſwer tono poſtulate, 
as intimated by Proclus. 


Prop, IIL 


Two unequal Right-Lines, A aud B C, being given, to take from the "oven 3. 
greater, B C, the Right-Line BE, equal tothe leſſer A. 


1 by the point B *draw the Right-Line BD=4. The © Deſcribed on fy hg 


BE. WW Dn. (d) 1 4x. 


ah 
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Prop. IV. 


Theorem 1. Jf two A5 BAC, EDF, have two ſides of the one equal to two K 
- ſtdes of the other, thats, AB to DE and AC to DF and the 

* contained by theſe ſides, viz. A aud D equal : they ſhall have 

the baſe B C equal to the baſe EF; andthe ABA C=AEDF, 

and the remaining - of the one ſhall be equal to thoſe remaining 

of the other , each to its correſpondent , that is, B to E, and CtoF 


according to the equal ſubtending ſtaes. — 
ON 
Pro. T= ſide A B is putequal to theſide DE, and the ſide A C to DF, 
and the - Ato £ D : Therefore if they be apply*'d one upon 
(a) byp. the other * they will have the ſame terms and agree, the baſis BC to the baſis "# 
(b) 14 4x. EF. And conlequently the whole A * ſhall agree, and be equal to the whole | 
A on which it's placed, thatis A EDF to AB AC, WW D. 
A 


Prop. V. 


Theorem 2. The 5 ABC, ACB, at the baſe of an Iſoſceles AABC, are 
equal: and if the equal ſides AB, A C be produced, the /+ CBD, 
BCE wnaer the baſe, ſhall be equal. 


(a) 31. Prepar* PF Ake AE, = AD; and*joyn CD and BE. 

#- Poſs Pro. Becauſe, in the A* ACD, ABE, AB*<= AC, and AE 
- 7h tr,* *=AD,and the £. Acommon to both, © therefore is the © AB E=ACD, 

(e) 4 1. andthe | AEB*=ADC, and the baſe BE*=CD, allo EC'= DB. 
(fy 3 ax. Therefore alſo in the AS BECY B DC 5ſhall be the © ECB = DBC. 
BG) 4+ I WW D. By like reaſon is the © E BC=DCB, but the © ABE "= A 


5 _ C D; therefore the © ABC'=ACB, WWD. 


Corol. 


Thales Autor 
bujus Pro, 


Every Equilateral A is alſs Equiangular. 


Firjt Boake of Euclide - 
De - fem trons 


Euclid's Elements. 31 


Prop. VL Theorem +. 


jftwo ZABC,ACB,of a A, ABC, be equal, the ſides, AB,AC, 
ſubtending theſe equal L*, ſhall alſs be equal one ts the other, 


Prep. [ F the ſides be not equal , let one be longer than the other , ſuppoſe FR 4 
B ACCA, *make B D=C A, and * draw the line C D. (c) ſuppo/. 
Pro. In the AS DBC, ACB, becaule BB D*<-=CA, and the ſide BC is (9) byp. 


common, and the © DBC*®=ACB, the ASDBC, ACB * ſhall be (e) & & 
equal the one to the other, a part to the whole * which is impoſible. 0) 9 
Corol. 
Every Equiangular A is alſo Equilaterial. 
Prop. VII Theorem 4+ 


Upon the ſame Right-Line AB, two Right-Lines being drawn AC, 
BC, two other Right-Lines AD, BD, equal to the former, each 
reach (viz, AD=ATC, and BD=BC) cannot be drawn from 
the ſame points A, B, on the ſame ſie, to ſeveral points, as C and D, 
but only to C, 


Pro 1.C JF the point D be in the Line AC; it's evident that A D 
is * not equal to AC. ; (a) 9g a 

2. Caſe, If the point D be within the A ACB, then draw CD, and 
produce BD F, and BCE. Now if it muſthe AD= AC, thenthe £ 6 .. x. 
ADC*® = ACD; asallo, becauſe BD *= BC, the - F DC=®ECD, (c) ſupta/ 
therefore the © F DCE = ADCalſothe LEC Dt AC D. *Which is (4d) 9 ax. 
impoſſible. 

3. Caſe. If D be without the A ACB, joyn CD. 

Again, the Z ACD*®= ADC,andthe © BC D®*—B DC, *There- (e) 5. 1. 
fore the L ACD= BDC, ſei. the ADC BDC apart to the (f) 9 «x 
whole. Which is impoſſible. Therefore &c. 


Prop, VIII. 
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Prop. VIII, 


Theorem 5. Jf two 4+ ABC, DEF, have two ſides of the one equal to two ſides 
of the other, viz, AB=DE, and AC = DF, ard the baſes 
equal, BC=EF, thenthe -* contained under the equal Right- 
Lines ſhall be equal, viz. Ato D. 


(a) typ. Pro. _m_ BC*=EF, ifthe baſe B C be laid on the baſe EF, * they 

ſhall agree; therefore whereas AB©— DE,and AC= DF, the 
(c) byp. point A*will fall on D, andſo the fides of the /s A and D are coincident; 
(d) 7: 1- <ywherefore thoſe Ls are equal. WW D. 


Corol. 


a 7. As mutually equilateral are alſo mutually * Equiangular. 
) 4.7 2. AS mutually equilateral * are equal one to the other. 


Prop. IX. 
Problem. 4. To divide a Right-Lined. * given B A C into two equal parts, 


(a) 3-1, Pra. A Ake 4 DAE, drawing DE; on which ® make anequilateral - 

@) I. 1. *A DFE. So drawing the. Right-Line A F; . it ſhall biſe 
the £- as required. 

(c) conf, Pro. For AD © = AE; and the fide AF 'is common, and the baſc 

(d). 8.1. DF£—=FE. *%Therefore the © DAF=E AF. WW Dn. 


Corol. 
Hence it appears how an £ may be eut into any equal parts'in a Geome- 
trical progreſion as 4, 8, 16, &c, viz. By a continual SubſeCtion of each © 


part again, But the method of dividing s into other parts. by a Scaleand. 
Compaſſes, is as yet unknown. 


Prop. X. 
Problem . 5, . To divide 4 Right-Line given GH into two equal parts, . 
(a). 2-.1., Pra. ] YPon G H* make an equilateral A GA H, and biſe& the £ A with 
the Right-Line 4 F. That Line ſhall alſo biſe& the given Line G F. 


(cy), conftre Pro. For G A* = H A, and AI is common, and the © G A1<=HAT, 
(d). 4- 1-, therefore *GI=IH, WW Dn. 


Prop, XI, 
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'Lis.1V. 


Prop. XI. Problem E. 


From 4 point 1,in 4 given Kight-Line D F, toraiſe a Right-Line 1 A 
. at Right 


a Lo on either ſide of the point 7 an equal ſpace viz. D1=1E, (2) 3- 1: 
and on DE * make an equilateral \DAE, then draw 41, (2 + 
and it will be the Perpendicular required, (4) 23 def. 

Pro. For©-DI=[IF, and *D A= AK, and AIis common. ©There- («) 8. 1. 
fore the Z AID= ATE, * and conſequently right : Whence.A 7 muſt (f) 10 def. 
be aL. WW Dy. 


Prop. XIL. 'Problem 5, 


Upon an irfinite Right-LinegivenD FE, frm agivenpoint A. without 
it, to let fall a Perpenaicular Right-Line Al, 


Pre. N the center A, * deſcribe a Circle cutting DE, the givenRight- (a) 3 pop. 
Line in the points D and EF. Then *® bitet D E in 7 drawing ) x6. 2. 
A I, which will be the .L required. 
Pro. Daw AD, AE. Then the AS AID, AIE, are mutually *equi- (c) corftr. 
lateral. * Therefore the 5 DIA=DEITA, and conſequently right. (9) % 1- 
" *©Wherefore Alisa ll. WW Dy. (e) 10 def- 


Prop. XIII, Theorem 6. 


when a Kight-Line E B ſlanding wpou a Right-Line C D makes -*5; 
thoſe * ſhall be either 2 \_*, or together equal to 2\_*, 


a the /SEBDand E-BC be equal, *they are 2-5; if unequal, (a) 12 df 
from the point B ® raiſe B A -|-, Becauſe the  EBC®©=|L +. ©) 11. t 
ABE, and the ZE BD*=L.— ABE, therefore ſhall be -E-BC -}- (<9 gh 
EBD*=21 5+ ABE— ABE=21_5s, WWD. of cy 


(C) 2 &. 


'Corol, 


1. If one {EB D beright, the other EBC is alſo right; it one acute, 
the other is obtule ; and the contrary. 

2. If more Right-Lines than one ſtand upon the lame Right-Line at the 
{amepoint , the £5 ſhall be equal to 2 1_5. 

3- Two Right-Lines cutting each other make £5 = 4 \_3. 

4. All the 5 about one point =41_5. by Corel. 2. 


SE 2 Prop. 
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Ys 1. 


(d) byp. 


(C)" 9 ax. 


Theorem 5, 


(a) 13. 1. 
(b) 2 as. 


Theorem g. 


(a) IO. I. 
& 1 pop. 
e I'5. I. 
- M 
C} CONTro 
(6) & 1: 


(e) 15. I. 


Theorem 10, 


(a) 13. 1+ 
(b) 16. 1- 


(c) 4 4X. 


Prop. XIV. 


If to any Right-Line D E, and point therein C, two Right-Lines, 
DC, CE, be drawn from contrary ſides, making the /* ACD 
j-ACE,—2 1, the lines DC, CE, ſhall make one ſtrait 


Lins, 


Pro.T.F not; let D C, C F, make one Right-Line; then ſhall the © AC D 
ÞFACF*=2LsS5>= ACD-þ ACE, which is* abſurd, 


Prop. XV. 


If two Right-Lines AB, C D, mutually cut ene the other, the 
oppoſite 5 are equal viz, AED=CEB, + AEC=DEB, 


Pro, FiOr the DOE D-+- DEB=CEB-|- DEB=®*21\_5, ® there- 
fore CEB= AED. 


Prop. XVI. 


One ſide B A of a A ABC being produced, the outward 4 E AC 
will be greater than either of the inward oppoſite + C or By 


Pre. Et the Right-Line 2 G, * biſe& the fide AC, ® produce FG —=FB,. 
and draw A G. 

Pro, Becauſe AF<=CF, and FG<=EB, and Z AFG*= X77 
CFB; * therefore alſo ſhall he LGAF=2BC*F, and conſequently 
the whole external © FAC © ACB the internal oppoſite. 

Alto if the fide A B be biſeded in 7, the ſame ſhall follow, and be proved 
the External © D AB— L ABC. | 

Laſtly, ſecing the | F'AC*®= DAB: * ſhall be the External © 
E AC £CorBeither of the Internal oppoſite. WW-D. 


Prop. X VIT. 


Two + of. any & ABC, which way ſoever they are taken, are 
lefi then 2. \_*. 


Roduce BC; Becauſe the LZ ACD+ ACB*=2L5, and the 

CZ ACD*E- A,f therefore A+ ACB=221_5. After the ſame 

manner is the <B-/- ACB—=2|\.5. Theſide A B being produced, the 
£S A-|-B will be in like manner demonſtrated lels than 2 1.5. WW D. 


Corol. 


= - OE I 
+ . = 


Y - 
> ©. Fn” | 


gy —_ —— m—_— 
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Corol. 


1. In every A where one £ is cither right or obtule, the twoother are 
acute. 

2, All the. 5 of an equilateral A, and the 2. £* of an Iſofceles that are 
upon the baſe, are acute. 

3. If a Right-Line A E make unequal 5 with another Right-Line 'D, 
viz. one acute AE D, the other AEC obtule, a Perpendicular AD, let 
fall from any point A, to the other line C D, ſhall fall on that fide the 
acute £ is. 

For if AC, drawn on the ſide of the obtuſe © bea .., then in the 


A AEC ſhall eA EC-ACEt 2 (5. *Which is contrary to the precedent (*) 17. 1. 


Prop. 
Prop. XVIII. Theorem I1- 
The preateſt ſide AC of every A A B:*C ſubtenas the greateſt 
LABC. 


Pre. Rom AC * take away AD= AB, and joyn B D. * Therefore @) 3+ 1+ 


is the LADB= ABD. But ADB ©c<C,; * therefore the 0 = 5 
whole ZABCc- C. After the ſame manner, ſhall be ABCS A. @) , ©. 


WW D. 
Prop. XIX. Theorem 13. 


In every AA B C, under thegreateſs Z A, i ſubtended the greateſt 
fide BC. 


—_—_ if it be admitted AB =Z C, then will the £ A* = C, which a) k,- n 
is contrary to the Hypoth. If 4B © BC, then ſhall be the Et 
LC A, which is alſo againſt the Hypoth. Wherefore B C = AB. 
After the ſame-manner BC = AC. WWD. 

Note, This is but the Conyerſe. of the laſt Propoſition , and therefore 
might have been omitted. 


Prop. - X X. Theorem 17. 


Of every \ ABC two ſides BA, AC, any way talen, are greater 
than the ſide that remains B C, 
a 3% 
Pro. TYRoduce the line AP, *and take 4A D= AC, and draw DC, * then (Þ) 5. TI. 
ſhall the © D= AC D, <therefore is the whole BCD D; wy; gon 
"therefore B D (© BA AC) BC. WWD. (e) conftr. 
Prop. 5 2 ax. 


fe = og © 
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Theorem 14. 


(a) 20, Is 
(b) 
(c) 


4 4X. 


I6. Is 


Problem 8. 


(a) Jo Is 
(b) 3 pop. 


(c) 15 def. 


(d) 1 4x. 


Problem 9. 


(a) 1 pop. 


(b) 3. Is 
(C) 22. Is 


(d) V8. I. 


Prop, X XI, 


If from the extream points of one ſide BC, ff 44 ABC, two Right. 
Lines BD, CD, be drawn to any point within the A, then are 
beth thoſe treo. Lines ſhorter tha the two other ſides of the A, BA, 


CA, but do contain a greater £, tht us, the - D® LA, 
Pro. YYRoduce BDtoE. Then CE+ ED *©—- CD, and making BD 
common to both, * then B D-FE EC DECD+B D. Again, 
BASAE*CBE, * therefore BA+ ACCBE+EC. Wherefore ' 
1. BA ACEBD+DC. 2.the - BDC*& DECt <A. Therefore 

the <B DCE A. WW D. 


G Prop. XXII. 
To make a AFKG of three Right-Lines FK, FG, GK, which 
foall be equal to three Right-Lines given A,B, C, Of which it's 
neceſſary that any two taken together be longer than the third, 


Pre()* the infinite Right-Line DE, * take DF, FG, G H equal to 
| the given lines A, B, C; Then if from the *centers F and G, with 
the extents F D and G H, two Oy be deſcribed, cuting each other in K, and 
the Right-Lines XF, KG be drawn, the A F X G ſhall be made, © whoſe 
fidesFK, FG, GK are equal to the three lines DF, F G, G H, * that is, to 
the three lines given 4,B,C, WWDn. 


Prop. XXIII. 


AF apoint C, ina Right-Line given AB, tomake a Right-Lined 
GCB, equal toagiven Rioht-Lined DEF. 


Pre. Þ ao the RightLine DF cutting the fides of the given © any ways. 

Pra, *Make CG=ED; and on CG © make a ACGB, 
having equal ſides to the former E DF, lo that CB:= FF, andG@GB=DF; 
then will £C*= TE. WWDn. 


—_ th A 


—— 
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Prop. XXIV. Theorem 15. 


jf2A'ABC, DEF, have two ſides of the one equal to two 
ſoaes of the other, viz. AB=DE, adi AC=DF, and 
the ACT LEDPF contained under the equal Right-Lines, they 
ſhall alſo have the baſe BC EF the other baſe, 


Pre.* Ake the LEDG=LZ A, and the fide DG*= DF*= AC; (a) 23 1- 
and joyn EG, and F 6. (b) 3-1: 

Pro. 1. Caſe. If EG fall above EF; Becaule AB*—=DE, and AC () F44 
tt DGand the © A*=E' DG, *therefore is BC =EG. But becauſe op ch 
DF*®= DG, &therefore is the © DFG=DGEF; * therefore is the (f) 4. 1. 
LDFGD=EGF, and conſequently the whole LEFGtEGF, (8) 5 1: 
$ wherefore EG = BCc=EF. tes 

2, Caſe. If the baſe EF fall in the ſame place with E G,' it's evident that Ot : ng 
EG = BCC EF. 

3. Caſe. If EGfall below EF, then becauſe DG -|- G E">— DF--F F, (m) 21. 1. 
if from both there be taken DG—DF, theremains EG (BC)®"— E-F. (n) 5 ax. 


WW D, 
Prop. XXV. Theorem” 16. 


If 24+ ABC, DEF, have two ſides of the one equal to two of 
the other; thats, AB=DE, and AC=DF, and the baſes 
BCc-FE, they ſhall alſo have the * contained undey the equal 
Pight-Lines one greater than the other viz, {A 4D. 


Pro. Y*Or if the  A= {. D, *then is the baſe BC= EF, which is (a) 4. 7. 
contrary to the -Hypotheſis. If the 4 — £D, then ®* will (y ,, ,, 
BCDEF, which is allo againſt the Hypotheſis. Therefore BCE F. 
WW D. 
Prop. þ & » #4 Theorem 17. 


If. two *BAC, EDG, have 2 £ of the oneB,C, equal to2 - 5 
of the other E, DGE, each to his correſpondent /, and bave 
alſo one fide of the one equal to one fide of the other , either that ' 
fide which lieth betwixt the equal -*,” or that which is ſubtended 
wrder one of the equal /*; the other ſides alſo of the one ſhall be 
equal to the other ſides of the other, each to his correſpendent ſide , 
and the other . of the one ſhall be eqaal to the other I of the other. 


Ivo. Hyp. a figs BC= EG, which are the ſides interjacent of the equal 

| £7*, Then ſhall BA=ED, and AC= DG; and the 
LAZzEDG. For if E DB 4, then *make E H= 3 4, tinddraw G H, G) % 1+ 
Becauſe -- 


"OY TINY 
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(b) ſuppoſ. Becauſe AB*®—HE, and BC©=EG, andthe £B ©=E, therefore 


(c) byp. 
(0) "4s I 
(ec) byp. 
(f) 9 ax. 
(s) by. 
(h) ſuppoſ. 
[E) & 3 
1) byp. 


(m) 16. 1- 
Thales Mileſcus. 


Theorem 18. 


(a) I6. Is 


Theorem 19. 


I5« Is 
27. Is 


(b) 3 «a. 
27+ 1+ 


Theorem 20. 


(a) 13». I- 


(b) 28. 1. 
(c) 3 4. 


I'3. Io 


ſhall the LEG H*=—=C*= DGE, * which is abſurd. 
AC:= DG, thenwillthe ZA=EDG. 

2. Hyp. Let AB=E D. Then I fay BC=EG, and AC= DG, 
and the | A=E DG. Forif EG:—BC, make EI = BC, and draw 
DJ. Now becauſe AB5s =E D, and BC.*=E1, and the £B5 = FE; 


therefore will the LETD* =C'— EGD, ® which is abſurd. Therefore 
isiBC=EG, and lo as before AC= DG, and the } A=E DG. 


WW D. 
Prop. XXVIULI. 
If a Right-Line E Þ falling upon two Right-Lines AB, CD, 


make the alternate 5 AGH=D HG, then are the Right-Lines 
AB, CD parallel, 


In like manner let 


PuYyy not, preduce them till they meet in 7, and then ſhall the outward 
£Z AGH*— GHD the internal oppoſite, to which it was by 
Hyp. equal. Which is repugnant. 


Prop. XXVIILI. 


If a Right-Line E F falling upon two Right-Lines AB, CD, make 
the outward -. of the one line AGE=,ZCHG the inward, and 
oppoſite of the other ow the ſame ſide, or make the inward /» on the 
ſameſide viz, AGH=-CHG 2 5, then are the Ricks Limes 
AB, CD parallel, 


Pro. Hyp. 1. Dd Ecauſe by Hyp. the } AGE=CHG, * therefore are 


the alternate *BGH=CHG : and *® therefore AB 
||CD. 


Hyp. 2. Beeauſe by Hyp. the ZAGHA4+CHG =2_*'=—AGH 
+ BGH, *:CHG=BGH,; and*®therefore A B, || CD. WW D. 


Prop. XXIX. 


If a Right-Line FE. F, fall wpon two parallels A B, C D, it will make 
the alternate 7+ BG H andG H C equal one to the other ,, and the 
outward LE GB equal to the inward oppoſite on the ſame ſide 
EHD, as alſo the inward /* on the ſame ſide AGH, CHG; 
equal to 2 5. 


He FDHG|- GHC="2 =: allo DHG-|-BGH 
| =*2\*, ©and taking from each the common £ D HG, 
there ſhall remain BGH=6GHC. | 


Pro. Part. 1. 


Part, 2 


. *— ANCE. WW D. 


""'V 
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Part. 2. The SEGB-|- BGH=®2\ s; and BGH+GHD*= (4d) 13. 1 
2\_5, and taking from each the common © BG H, there ſhall remain (e) 28. 1. 
EGB=6GHD." 

Part. 3. The Right-Lines A B, C D are parallels by the Zyp.* and cannot (f) 34 4g. 
meet, therefore the inward £5 on the ſame ſide both towards A4 and B are 
equaltoz ls. WWD, 


Corol. 


Evety 0, having one [., is a Right-Angled {], and hath all the reſt 
of the £5 right. 


Prop. XXX. Theorem 21. 


Right-Lines (AB, CD) parallel to one and the ſame Right-LineE F, 
are alſo parallel the oxe to the other, 


__ G ] cutting the three Right-Lines given any ways. 

Pro. Then becauſe 4 B, || E F will the ZAGI*=EH1, alſo (a) 29. 1+ 
becauſe C D, || E F, will the LEH1* = DIG. * Therefore the © AG 1 (b) $ 0 
=D1G, * whence will be AB||[CD. WWD. (C) 27+ Is 


Prop.  - = © 7 Problem 1&> 


From a point given A, to draw a Right-Line AE, parallel to a 
Right- Line given, B C, 


OI the point 4 draw a Right-Line A D to any point of the given 
Right-Line; with which at the point thereof * A make an © DAE a) 23. I 
=ADC, * thenwill be AE||B C. WW Dy. (b) 27. 1s 


Prop. XXXII. 


Of any A ABC one ſide B C being produced, the outward 7 A 
CE, ſhall be equal to the two inward oppoſite 7+ A, B, and the 
three inward -* of the A, A,B, ACB ſhall be equal to 2 \_*, 

(a) 31. 1- 


Pro.Y Rom C *draw C D || B A. Then is the LA? = ACD, and $2) 29% 1+ 
the £ B*=DCE. Therefore A-+-B*=ACD-þDCE (4) 1; & 


13. Is 


(Ce) 
Allo ACE-|- ACB*=2 1.5; ftherefore 4+ B+ ACB=20.5,f) 1 «x. 
WWD. 


Theorem 22. 


Pyphagorss 
Semius. 


F Coarrel, 


LA ge 


- 


The Firſt Bok of  - Lin.IV, 


—_——Q. —_ _ 


Cerrl. 4 

1. The 3 $ of anyRight-Lined A together, are cqual to the 3 3 of 
any other Right-Lined A fo taken. Whence, 

2. If in one Right-Lined A, 25 (taken ſeveraly, or together) = 25 of 
another Right-Lined A (fo taken) then ſhal] their remaining s be alſs 
equal. Likewiſe, if 2 AS have one £ of the one equal to one of the other, 
then is the ſum of the remaining 5 of the one A, equal to the ſum of the 
remaining -s of the other. | 

3. If one of a Right-Lined A be Right, the other two together are 
equal to a Right. Alſo, that of a Right-Lined A which is equal to the 
other2 £5$ is it ſelf a 1. 

4. In an Ifoſceles, when the equal ſides include a |_, the other two upon 
the baſe are each of them 5 |_. 

5- An < of an Equilateral Ais$L.. Forhof2LS=4L. 


Schol. 


= Every Right-Lined Figure may be divided into ſo many AS, as it 
; contains ſides lels two, and the © of the As ſhall make up the £5 of the 
Figure. Hence. 

All the £5 of a Right-Lined Figure together, make twice as many |_5, 
bating four, as the Figure hath ſides; and conſequently all Right-Lined 
Figures, of the ſame ſpecies have the Tums of their 5 equal. 'o/ 


Theorem 23. Frop. XXXIIL 


If two equal and parallel lines AB, CD be joyned together with 
two other Right-Lines AC, BD, then are thoſe lines alſo equal / 
and parallel, 


Pro, YRaw the Right-Line D A. Now becauſe AB, and CD are 
(a) 29. i parallel, and the < DAB*= ADC; and allo by Hyp. AB 
bY 4. 1. = CD, andtheſfide AD common, therefore is AC*®=D B, and the 
(c) 27.11 £<CAD)'= ADB. © Whenceallo AC|| DB. 


Theorem 24 | Prop. XXXIV. 


Py 


in Parallelgrams as ABCD, the oppoſite ſides are equal viz, AB= 
CD,azdAC=BD, « aſp the oppoſite 1, A = D, andB=C;, 
and the Diameter A D, biſets the ſame, . 


NC A? 1] CD Þ therefore the | BAD=CD F, and becauſe atſh 
(c) 2 as. AC*llBD, * therefore is the <CAD= ADB * therefore 


the 


Furſt Booke of Euclide. 


10 A 11 


*%. 
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the whole - BAC=BDC. Afﬀter the ſame manner is B=C. Allo 

becauſe the alternate *BAD= ADC, and CAD= ADP, *therec- (d) 26: 1- 
foreis AC=BD, and AB* = CD, andallothe AABD=AACD. 

WWD, 


Schol. 


1. It's only the Parallelogram ſpace, or area that is biſeted or divided 
into two equal parts by the Diagonal 4A D , and not the {£*, unlets 
where the ſides be all equal as in the © and &; in the CI and 17, the £5 
arc cut uncqually, becauſe of the inequality of the adjacent Sides. 

2. oy Four ſided Figure, ABDC, having the oppoſite s equal, 
iS 4 [}- 

Hence may be allo learnt another Method , how to draw a parallel CD, 
to a Right-Line given A B, that ſhall paſs through a point aſſigned C. 

Take in the Line AB, two points EF, And with the Extent EC, 
ſetting one Foot in F, ſweep the Arch RS, then with the Extent EF, 
ſetting one Foot in C, croſs the ſaid Arch.in D: laſtly, draw CD, and it 
ſhall be a parallel to AB, and paſs through C. 


Prop. XXXV, Theorem 24» 


Paralleliorams, DA,ED, ſtanding on the ſame baſe DC, and 
between the ſame parallels AB, C D; are equal one to the 
other, 


Pro 1. Caſe. A E*=CD*=EB, and AC=ED); alſo the £ CAE 3 
*= DEB. therefore the AC AE*=ADEB, allo ( 7 1. 

put the A EC D common to both , then will theſ] AECD=CE BD. (f) 2 a 
W XD, (Z) 3 © 

2. Caſe. eAF=FB as before, 5 then taking from both the common ©) 3+ '» 
ſegment FE, there remains AF=EB. Becauſe AC"= ED, the © OO _ 
A'=E, and conſequently * the AFAC=A BED, to both which adding (m) 
Trapezium E FC Dtheſ] AECD®=FBCD. WWD. (p) 

3. Caſe. Again, AE*=CD=—FB,; therefore AFY=ER And 
foraſmuckas 4 C1 = ED, the \E ="; and conſequently the A A C F br 
='AEDB. Laſtly if from both there be taken the common A EGF, ” 
the remaining Trapezium, ACGE=FGDB, to which if you add the 
common A CG-D, then ſhallthe ] A D=DF. W WD. 


F 2 
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(a) 34. Is 
(b) 35. I- 


Theorem 27. 


(a) 3. I 
(b) 35. I- 
(C) 34s Ie 
(d) 7 ax. 


Theorem 292. 


(a) ZI. Is 
(þ) 36. 1. 
3 20 Ib 
{d) 7 ax, 


Theorem 26. 


Schol. 


Hence, the Area of any [], is found by multiplying the Perpendicular 
height thereof by the baſe. As admit A B, be 4 Foot, and BC= 3; 
then 4 « 3 = 12 the Area , or number of {quare Feet (repreſented by the 
leveral {quares in the Scheme)in that Parallelogram. 


Prop. XXXVI. 


Paralleloerams A E,, H D upon equal baſes C E, FD, and betwixt 
the ſame Parallels AB, C D, are equat one to the other, 


Pro. Raw C H, and-E B * which will 'be equal and Parallel, and con- 
ſequently CB be a [], whence the] CG=*CB=H D. 
WW D. 


Prop. XXXVII. 


A:ACD,F C D nþpon the ſamebaſe CD, and between the ſame 
- Parallels AB, CD, are equal one to the other. 


Pro.**T Hrough D, draw D E ||C A, and DB\lCF. Then is the [] 
AD=—*[]CB, © and conſequently their halfs, the A AC D 
= *FCD. FFI ; 


Prop. XXXVI1I 


A* ACE, BFD w»pon equal baſes CE, FD, and between the 
fame Parallels AB, CD are equal one to the other. 


Pro.*FYRaw EGI|| AC, and FHI|B D. Then will the * }CG =([] 
HD, and the A ACE =<5[CG = *3 DHD=<ABEFD. 
WWD. | 


Schol. 


1. If the baſe CE, be greater than F D, thenis the A ACE BF D, 
and the contrary. . 

2. Alfo a Right-Line, being drawn from the vertical £ of any Right- 
Eined A to the baſe , ſhall Civide the Area according to the baſe , as if it 
biſe& the baſe, the A ſhall be divided in reſpe&t of Area, into two 
equal parts Cc. 


Prop. 


M.A. ll... Mt. 
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"Lin. IV 


Prop. XXXIX, Theorem 2%. 


Equal A*BCA, BCD upon the ſame baſe BC, and on the ſame 
fide , are alſo between the ſame Parallels AD, BC, 


Pre JÞ not, draw AE||BC; andjoynCE. Thenis the A CBE* = C D Lo " 
B A" =C BD, *© which is ablurd. (c) 9 ax. 
Prop. - . ow Theorenr 30. 


Equal A5BCA, E FD upon equal baſes BC, EF, and on the ſame 
ſide , are alſo betwixt the ſame Parallels, 


Pro. |* not, draw AH||BF, andjoyn FH. Thenis the AEF H* = (2) 3% I. 


BCA*-= EF D,* which is abſurd. Thelike will follow for AG. 2 9 ? "= 


Prop. XLT. Theorem 3H. 


# i] AECD, have the ſame baſe CD withthe AF CD, and 
be between the ſame Parallels AF, CD: then is the [] doable 


to the A, 
Pro. Raw AD. Then is the A ACD*— AFCD. Therefore is w = ” 
the DY CE*= 2CDAc= 2 CDF. WW DD. (c) 6 ax, 
Corol. 


| Hence, -is the Area of a A found by — the . in the 7 baſe, 
or the whole baſe inthe + .L.. As admit, the height or .L. be 6 and the ; 
baſe 5; thens6 x 5 = 3othe Area, or 10x 3 = 30 the Area, 


Prop. X LIL Problem 11. 


To make a OF C, equal to « A given ABC, in an - equal to a 
Right-Eined 7 given D, 


YR A, *draw AG||BC., and * bife&t the baſe BC in ZX, @) 3 
* © make the LBCG = D, and draw E FllC G, which reſolves ) | 
the Problem. () zo 

Pro, For AE being drawn, the © ECG = D by conſtr, and the AB (e) 41. 
AC*®=2 AEC*©=[IJECGF. WW Dn. 


. . . os 


by wy Wt by wy 


Prop.. 
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Theorem 32. Prop. X LIII. 
In every [] A B CD, the complements DG, GB of the PHE, FI, 


which ſtand about the Diameter , are equal one to the other, 


a) |.94s L- Pro. J?Or the A ACD*=ACB, and the AAGH*=AGE, and 
(b) 2 ax. the A GCF* =GCI,*andA AGE-+GCI=3b AG H+GCEF, 
(©) 3 «x. cTherefore ACD— AGH+ GCF=[]DG= ACB— AGE+GCI 
d) I &. —[]GB, and conſequently the *DDG=GB. Www D, 


Problem 12. Prop. XLIV. 


To 4 Right-Line given F, tomake al] CM, at @ Right-Lined - given 
D, equal to agiven A ABC. 


(a) 42. I. __ a 0 CG=4A AB C, havingits <GEC=D. Produce 
(b) 31, 1. EC till C K= the given Line F, through X*draw 2171IC H, 
| meeting G H produced in 1, then from draw by C the diameter 7 C meeting, 
(when produced,) GE in L, through Z * draw LM Z XK, which let HC 

produced meet at V, then ſhall C A be the [] required. 
Q 4 7 Pro, FortheſJCM*=[)CG=A ABC, %and the AC NM= 4 


e) 27.1. HCK=*LZGEC=D. WW Dn. 


Problem I Zo Prop. X L V. x Ls 


\ 


Upon a Right-Line given F G, to make a[] F L, equal to a Right«Lined 
Figure given AC, at a Right-Lined - given E. 


Prog the given Right-Lined Figure into ASB AD, BCD, then 
fa) 44. I » makea ſJFH=A BAD and havingan ©F = E, F I being 
(b) 15. &. Produced, * make on HT the] L=ABCD, Then is the] FL*= 
(c) conſtr. FHA-IL = AC. WW Da. : 


Schol. 


Hence is conſpicuous a method of Redacing Figures, to []* of equal 
baſes or heights. 
Problem. 14. Prop. XLVI. 


Upon 4 Right-Line given A B, to deſeribe a. Square AB CD. 


(a) 0. 5% 0a N ef and B, Raiſe 2.].* AC, BD, *each equal to the given 
00.2. & Line AB; then joyn C D, and the thing required is done, 


Pre. 
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Pro. For , ſeeing the * A+B*= 21s, therefore * ACI|BD, (c) confer. 
*and they are alſo» equal, therefore the Figure AD, is a*Right-Angled nt .... Le 
Equilateral [], 5 and contequently a Square. WW Dn. 3 _ 

After the {ame manner may an Oblong, or a long Square be deſcribed , (g) 29. def. 
with two given Lines. 


Prop. XL VII. Theorem 33+ 


is any Right- Angled A BA C, the Square BD, which is made of 
the fide B C, that ſubtends the \_ B A C, us equal to both the Squares 
BG, CH, which are made of the des AB, AC, containing 
the \_. 


Pre. 191% AF, and AD; anddraw AL||BE, alſo draw BlandCF. (, ,, ,. 
Pro. Becauſe the DC B*=1C A, and the © AC B common, (b) 29 def. 
the LACD=ICB. Allo becauſe AC®=CT, andCD*=BC; (Cc) 4 1 
© therefore is the AATD=AICB. Buttheſ]JCL *=2 ACD, and @) 41. 1. 
the [1*®CH=21CB,(for*H A Bis a Right-Line,) © therefore is the [] 2, : = 
CL=[]CH. By like yeaſon is 2 A ABE=[]BL=2AFBC= (6g 1; a. 
0BG, and * conſequently [] 8B L = [] 8G. * Therefore is the whole Q B D 7Tythagors $4» 
={1CL4+08L=oCH-j-oO86. WW D. | Mis. 


I 


Schol. 


Hence we have a method of Adding, and Subtrafting Squares, wirich hall 
be farther illuſtrated in the two Problems following, 


Problem I. Andr. Tacquet, 
To make a Square equal to any Number of given Squares, 


Pra. VF Eta, b, c, be the fides of the three ©, * Make the. ABC, (a) tt. 1. 
laying a from to C, and b from-B to-D and draw DC, then (by) 47. 1. 

is DCq* = BC 9|-BDq= «-|-Þ6. 

Then transfer DC trom Bto &, and lay C from BtoF, drawing E F, then is (, , ,. 

FEq©=BEq(DCq)4-8BFq(e) =4a*-b*--&. WW Dn; 


Problem. IL. 


To make 4 0 equal to the difference of 2 05 prven. 


Et 4, b be the ſides of the 2 05 given. Draw the indeterminate line 

A D, then transfer a from A to B, and b from B to C, and with the ex- 

tent AB from the Center B, * deſcribe a; and from the point Craile the .L 
C E, cutting the circumference in E; laſtly, draw BE. * Thenis BEq= (, ,_ , 
B Aq=a*=BCq(b* )--ECq.*Therefore BAq—BIq=#—i= _ W Dn. (b) 3 «as. 

robtem -I 11. 


” - o 
” ' 
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Problem IIL 


Any two ſides of a Right-Angled A a, b, c being given to find the 
third, 


and y: +6: =c. In Numbers thus, leta=9g, b= 12, then 
&=81, and = 144,and a* +-b* = 225. Andy: #FÞP =15=c 
But if the fide c, ſubtending the |- be one of the fides given, then c* — 


F the two ſides containing the L. be given, vz. 4, 6: then &-b* = 


b> — a, and y/ : 62?—6?; = «a In Numbers thus, = 225, þ* — 144, 
and c>— bÞ = 81, alloy}: © —b*;: =g =4 WWD3s. 

And Note, that the Numbers -3, 4, and 5 (to, which we may add all their 
multiplices and powers) are called Pythagoric Numbers , and do compleatly 
conſtitute Right-Angled As if put for ſides. 


Theorem 38. Prop. XLVIILT. 


If the Square made apon onefide BC, of «a a CAB, be equal to the 
Squares made onthe other ſide of the A, AB, AC, then the / 
C A B contained under the other two ſides AB, ACia\. 


2064 Pre.*F* Rom the point A, draw AD= AC, fothat AD.L 43, and joyn 
y 4x DB. | 

' __ Pro. Then becauſe *DABis LL, DBq®= ABq4- ADg, and be. 

(d) by. cauſe *CBq=C Aq+ ABgq, © therefore CB=B D. And to the As 

a. CAB, and 4 DB are mutually Equilateral, and alſo * the £5 correſpondent 

* F- to the equalſides equal. But DAB is |, therefore CAB ſhall alſo be L-, 

WW D. | | 
The moſt notable and uſeful Propoſitions of this Book are the, 4, 5, 6, 


133 155 18, 19, 20, 26, 29, 31, 32, 36, 37, 38, 41, 47. 
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SECOND BOOK 


OF 


Euclid's Elements. 


DEFINITIONS. 


ll Very Right-Angted ] A BCD, is ſaid to be contained under 
two Right-Lines A B, B D comprehending a [.. 
But for caſe ſake we expreſs I.C4, AB, or ICAB or 
CDADorCAxk AB, (or by marking each ſide with a fingle 
letter) 4 b, ſtill underſtanding thereby the reQangle or oblong, contained 
under the Right-Lines CA, A 8 ſet at Right-Angles. 

2. Inevery [] A D, any one of thoſe {]* which are about the Diameter, 
together with its two complements, is called a Gnomon, as the[] G E-|- 4C 
5 3 or AB H isa Gnomon; asalſo FH4-AC+CD oft GLE a 

emon. 


G Very 


The Second Book of F 


Lis. IV. 


Very 


eaſie Equations , ariſing by comparing of two unequal 
Quantities or Numbers : whereby moſt of the Propoſitions 


of the Second Book are invented , found out and wrought, 
fit to exerciſe the young Student withall, Let the Quan- 
tities be m (7), n (3), the ſum z (10), Difference 


x (4) 


Num- | Num- 
= . ] - , 
"_ Rea —_ In Specics In Numbers. ay Rea ns In Species. 
tons. | ions. | 
1 [<=m4-1 yo=7+3 1x*6| 18 [{b=bm-bn (1 Prop.) 
2 lx=m—#n 4—=7—3 k XZ I9 Z=—= z18--25.7 (2 Prop.) 
cg: _ 1 xm | 20 [\um=m*-|-mn 
be Eng SEESIS om 
L — _ —” : oF 22 — m3 l-2mr-+-1n7 (4 Prop. 
20-# | 5 jn=xþ-n 2=44+3 i. Q. | 22 29:1? (4 Prop.) 
2—x | 6 p=m—x 3=7—4 .| 2 Q | 23 p*=m —2m1- 
14-2 | 7 |am=z-x 14=10-+4 || 7 x 8 | 24 ſ4m=z —a? 
— 2.> 4x? 
z-— 23 | $aF=t<s 6=10—4 || 24 4 | 25 pm=——-- 
"ww © £ 
7 a a” wal] © 25+— 26 — (5 Prop.) 
8 2 | 10 $===— _ Ix 2]27 > Als. 
T_T] HI =p 1O0=14—4 27-1-1*| 28 > ocha (6 Prop.) 
7-—-2 | 12 [x=2mM—Z 4=14—10|| 3: &. | 29 m3 =27—22n-+7 
8J-x | 13 |.=2n|x 10=6-F4 __ -: --- manor (7 Prop.) 
"EI ' is leaks act pe 24 1-x7 31 [amm+ a=z (8Prop.) 
-- | Fr OY "M 224-23] 32 |z*1-x*=2m#*+ 232 (10Prop.) 
2X* X; IF [r*xm—x# 16=28—12 2.21. +* Fe 
3* 4 | 16 [mn=2*þ-m-—L1-—Z po | 95 — | (gProp.) 
; "WES | 2. » . 
2 PEI Lis pak | and fo infinitely, 


The 16 Equation, and fo to the 33 will prove true if put into Numbers 
as the former were. - 


Prep: 


Secor 
Book 0 


PR ES. 
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Prop. I. 


If two Right-Lines b, and AB be given, and one of them AB 
divided into as many parts as you pleaſe; the © comprehended 
under the whole b, and divided line AB, ſhallbe equal to all the 

CE, EH, FD contained under the whole line b, and the 

ſeveral ſeements AE, EF, FB. 


Pre. Rom the points A, B, * raiſe AC, BD, {5 AB, making AC = (a) 11- 1. 
B D=b, and joyn CD, then * draw through the points E and F, (>) 3% 1- 
- *FHI|EG|| AC, producing them till they meet with the Line C D. by _— 
/ Pro. So is*C'B a CO, under AC (=b) and A B, and is * equal to the (ec) 34. 1. 
IF CALEH+HB. WWD. | 


Cz 


In Numbers thus , 


Let b=3;, and AB= 10, which 10 divide into 2= AF,z3=EF, 
andgs=F B, Thenwill 10x3=30 = 3x 2-3 * 3 + 3x5. 
The 18 Equation, zb =wmb-|-nb, in words thus, if two Right- 
|: Lines z and be given, and if one z be divided into two parts (or as many 
as you pleaſe). m-}- 2, the Retangle of thoſe two lines z b is equal to the 
* & Parallel Re&angles mb -|- 6, made of the line b and the Segment of z , 
viz. mand 2. 


Prop, II. Theorem 2. 


If a Right-Line AB, be divided any wiſe in C and D, the Rett- 
anzles E C. GD, HB, comprehended under the whole line A E, 
(= A B) and each of the Segments AC, CD, BD, are equal 
to the Square AF, which is made of the whole line AB, That «, 


ABzxAC + AB=zCD+FABxDB=ABq. 


MY. N A B make the* © EB, and through C and D let be drawn * CG, (a) 46 Hh 
F and DHIl AE; fallolet CG- DdH= AE. Then ſhall the ©) 31- 16 
CDEC-AE(=%*AB)x AC, the 2GD-=CG(=AB) «CD, and () Tf. 
the D HB DH(=AB)*xDB, Therefore DEC AG D-+ m rate 
HB = ABq. WWD. 


In Numbers. 


Let AB= 10, AC=2, CD=3, DB=x5, Then 10 x 5 + 10x 3 
-|- IOX2= IOXIO= IJl0ON 
The 19 Equation, z*=zm--zz, in words, the Square of any line is equal 
to the ReQangle of that line and its parts. 
G 2 . Prop 


"POI_eI 
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Theorem 3+ Prop. a I. 


If a Right-Line AB, be cut any wiſe in F,, the RefFangle C B, com- 
prehended under the whole line A B, and one ſegment AC=AE, 
i equal to the Rettangle F B, contained under BE, FE(=AE) 
and -the Square C E., which s deſcribed on the ſeement AE, 


Thats, ABXAE=EB*AE-+AEq. 


(a) 11-1. Pro, Et AB, bedivided in E, then on the points A, E, B * raiſe AC,FF, 

(b) 3. Is BD.1* AB, *and make AC=EF=BD— AF, allo draw 

(c) 33-1 CD<l|l AB. Then becauſe AC=*%AE, the  AD= ABx AE: 

o —_ Again, becauſe F E* = A F, therefore the 0 FB=BEx AE. Laſtly, 
becauſe AC =EF= AE, the AF is a Square, and the & AF-þ- © 
FB=QAD. WWD. 


In Numbers. 
Let AB=10, AE=7,,and EB = 3. Then 5 x 7 + 75x3=7x 10 


= 70. 

The 26 and 21 Equations, zm —= m* -|- mx &c. in words, the Re&- 
Angle under the whole line z, and ene of its pazts m, is equal to. the Square 
of one part m* and the [] of the part mz. 


Theorem 4» Prop. IV. 


If a Right-Line AB be cut any wiſe in C, the Square AE, which 
is made of the whole line AB, ſball be equal to the Squares H F, 
CK, which are deſcribed on the ſeemient A C, CB, and to double 
the © contained under the ſeement AC CB, ſci. the 0 


AG, GE. Thats, ABq=ACq+CBq+:2AC*CB. 


>. E Pro. TN. the A A BD, becauſe AD= AB, therefore the © ADB ="/7 
(c) 29» 1- ABD =®*Z\_. The ſame may beſaid of the A EBD. Allo 

* I inthe AFDG, the < DFGis©L,andFDG = FG D=®: |, there- 
G2 on W fore *®DF=F6G —=*® DH=iHG, and thelJF H is*a DO. For the fame 

9 *J* reaſon ſhall the OCKbean. Therefore HF, CK are the 0% of the ſegment 
0) 15 AC(=HG), CB. Again, ſeeing CG=GKX=8CB, andFG=GH 
— AC the * AG, GE are contained under the ſegments AC, CB: 
And laſtly, the GAE*'=o& HF +CK +0* AG+GE, or 
ABq'= AC q-j-CBqþ+2 ACxCB. WWD. 


Corol. 


The []* about the Diameter of a are 0*® 


Fuclid's Elements. 


In Numbers. 


Let AB=6, AC=4, and CB=2. Then ABq= 36, ACq= 16, 
CBq=4, and AC*XCB=38, and laftly, 36 = 16+|- 4-2 x 8 (=16.) 


Or Thus. 


OAE=36,0HF=16,O0CK=4, DAG=8 DOGE=S. Then 
026=016|04+-8+58. 

The 22 Equation, 2* = m* -|- 2 mn+|-7?, in words, the Square of the 
re ag is equal to both the Squares made of the ſegment , and twice 
enewr |}. 


Prop V. Theorem 5. 


If a Right-Line AB, be cut into equal partsin C, and unequal in D, 
the Reftangle LD, under the _—_— parts AD, DG (= DB) 
together with the Square H F, which s made of the intermediate 
diftance of the ſehions' CD, is equal to the Square of the half 
line CB. That is, CBqz=ADxDB-+DCq. 


Pre. CN C B* make the OC 7, and draw its diameter E B, alſo through (a) 46. 1. 
b D draw DF||BI; and taking BX— DB, draw likewiſe (b) 31+ 1: 


through X the line X L\} A B, alſo A L||BX. CI 
Pro. The ICG ©=AGN, and putting the © 1 D X common, the © ol gy _ 


CK = AQ DI. But AH*=CK*'=DI. If therefore CG be put com- (f) ax. 1. 1. 
mon, I AG=IGC. Wherefore ſeeing the Gnomon IGC+5Q HF (8) cor. pre- 
—=CI, the = AG--O HF=oACTI WWD. ceding, 


In Numbers. 
Let AB=10, AC=CB=$5, AD=7, DB=3. Then 7 x 3-þ2 x 2 


=>Cs 0s that is, 21 -þ- 4 = 25. | 
The 26 Equation , m #-|- === That is, in words, the ReQangle of the 


4 4 
unequal ſegments, together with the Square of the half difference, is equal to 
wg ws of half the ſum; now to prove that the intermediate diſtance C D 

& 


is equal = the 13 Equation proves z = 2» x, The half whereof is = 


7 = now D B = », Therefore CD ==. 


” 


Prop. 
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Theorem 6. Prop. VI. 


If a Pight-Line AB, be divided into two equal parts inC, and 
another Right-Line B D, added to the ſame direttly in one Right- 


Line, the Reftangle Al, comprehended under the whole A B, more ; 
the augment B D, and the auzment D 1(=BD),) together with the 
Square of the half KH(=CB) viz. KG, 7s equal to the Square 
CE made on CD=CBH- BD, faken as one line, Toaat is, 
ADxDB-+CBq=CDqg : 


(a) 46 1+ Pre. (NN the Right-Line C D * make the QCE, through B, draw BG 
(b) 31+ 1» b!l DE, and taking DI= D B draw through /, I L || D A, and 
alſo AL|l D I. 
6c) 36. Is Pro. The A* LC ©KB=*HE, and putting C # B I common, the 
., GnomonEHC= AT. But EHC-EOKG=*OCceE: Therefore a AI 
+FOKG=OCE. WWD. 


I: Numbers. 


Let AB=10, AC=CB5, BD=2, AB-+B D= 12,CB-|-B D=7, 
Then 12x2-5x5=7 x7, that is, 24-25 = 4g. 


Corel. 


If 3 Right-Lines BD, CB-|-BD, AB4- BD, be in arithaietical 
proportion , then the ReQtangle under the extremes , together with the 
Square of the difference, is equal to the Square of the middle term, that is, 
AD(=AB-|-BD)xBD, +BCq= O:CD=Q: CB-þ BD. 

The 23 Equation, z x+|-#* = m?, putting CD =m, AC ==», and BD 
= x, in words, it will make this propoſition. 


Thecrem 7. Prop. VI I 


If 4 Right-Line AB, be cut any wiſe in C, the Squares of the whole 
line, together with the Square of one of the ſegments CB, is equal to 
the double RefFangle under the whole line A B, and the ſaid ſegment 
C B, together with the Square made of the other ſegment A C, That 


is, ABq+-CBq=2AB«*CBACq. 


(a) 46 Ir ow AB * make the Q AE, and taking B { —C B, draw C L||BE, 
(b) 2 ax. and 2X || A B, and produce BE toG, lothat EG = B 2, and 
= cooftr. MG=® BE andcomplcatthen EF. 
) 154% 1: Pro. Then, 0 AE+<EF=%*DOAMISMF--KL. WW D. 
'In 
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In Numbers, 


Let AB==10, AC=7,CB=3, and ABq=100, CBq=g, 
ACq=49% AB xCB=30, Then 100-þ9 = 30x 2 -þ- 49. 
The 30 Equation 2 z n+ m* = 2? -|-#?, in words, Cc, 


Prop. VIIL Theorem $, 


If a Right-Line b be cut any wiſe into two parts, the quadruple 
Reftangle under the whole line b, and one of the ſegments 7, together 
with the Square of the other ſezment y, is equal ro the Square 
of the whole line b, and ſeament 7, taken as one line, 


ey þ That is, 4bz +- y*=Q © b+z. 

2| For *2bzby = b* +22, (a) 9. 2: 
bs —y [3]2bz2=0*+- 23: —. 
e3-]-2bz [4]46z =6*2* —*-j-26 x2. (b) 3 ax.1, 


bly” 5 4bz-|-p = +2*Jj-2bz=Q: bz WWD. (c) 2 ax. I, 
In "Numbers. 


Let b=10,y=7, £= 3, then bz = 30, and 4bz = 129, b* = 100, 
= 49, 2*= 9, 2bz =60, laſtly, 120-|-49 = 100 + 9+ 60 = 169 = 


| 10-3 x 19-13. | 
The 31 Equation, 4m#4-x*=z", in words, Cc, 


Prop. I XY. Theorem 9. 


If a Right-Line AB, be cut into unequal parts in D, and equal in C, 
then are the Squares #/ the unequal parts AD, DB together, 
double to the Square 0 the half-line AC, and to the Square of 
the difference C D.that is ADq+DBq=2ACq12CDq. 


Pre. y_—_ C, raiſe CEl-zand =C A=CB, and draw E A, EB, 
alſo through D, draw D Fl C E, and through F, G Fl C D,. and 
laſtly, joyn AF. 

Pro. The A ACE is an *Ifoiceles, therefore the LA = LE =<Y Lo. (a) confer. 
Alſo in the A B CE, for the ſame reafon,the £ 8 — 7 E=* L; therefore (b) 5. 1: 
thewhole © AEB is L-. IntheAEGFthe £6 *— LECB=t"L, (c) 32. I: 
therefore the } E=" F =* 4 UL, and conſequently, GE*-- GF. Whence = Fs - 
GF—=fCD=6GE, andbylixe reaton (hall D-F = DB, Now AFq*= (fy 24. 1. 
ADq-|- DEq(= DBq;) again AFq%*=AEqmn-EFq But Eq= (8) 47. 1 
ACq- CEqz2 ACq- And EFq=EGqi-GFq=z2GFq=a 
2C Dq. Wherefore ADq-+ D3q=2 ACqih 2CDq, WWD. 


in 


— 
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Theorem 10. 


Problem 1. 


(a) :46. I. 
(b) 10. 1, 


In Numbers. 

Let 4D=7, DB=3, AC=5, and CD=AD—AC=2, 4 Dq 
—=49, DBq=9g, ACq=25, CDq=4. Then 49--9=25 x 2-þ4x2, 
that is, 49-9 = 50+8 = 58. 

The 33 Equation, SIX — + z*, in words, Cc. 


Prop. XR. 


If a Right-Line A B, be cut into two equal parts in C, and another 
line B O, be added in 4 Right-Line with the ſame , then is the 
Square of the whole line and augment taken as one line, together 
with the Square of the faid. awoment B O, double of the Square if 
the half GC B, and augment B O,taken as one line, That is, AOq 
+BOq=2BCq+2COq. 


Pre:Favon, C, raiſe CE, Land = AC, anddraw AE, E B; alſo through 

E, draw E FIC ©, and through O, OFUCE, produce FO, till 
it meet E B produced in G, and draw AG. 

Pro. In the AS ACE, ECB, AC=EC=CB, allo in the As 
EFG andBOG, FE=PG, and BO=*60O, and confequently the £ 
FEG=FGE=6GBOm+ L, and the © B ECSEBC=CEA=E AC 
—+L. Then AGq=* AOq|+ 0Gq (=B04,) and AGq= AEq 
+EGq. But AEq=2ACq, arndZGq=2EFqm=2FG 4q. There 
fore AOq-þ+ BOqz=2 ACq-+2C0q WWD, 


Ih Numbers. 


' Let AB= 10, AC=CB=g5, BO=3, AO=B AL BO=13, 
CO=8, ABq=100, BOq=9,AB*BO= 30, Then 169--g=8*B*2 


-5x5x2 = 178, 
The 32 Equation, z*++*= 2 m* 4 2#*, in words, &c. 


Prop. XI, 


To out 4 Rirht-Line given AB in G, ſo that the Retangle under the 
whole line AB, and one of the ſeement BG, ſhall be equal to the 
Square of the other ſeement AG. 


Pra; YPon 4 B*deferibe the © 4C. * Biſet the (des A Din F, and 
W draw E 8, the line E A being produced, make EF=EB, 08 
A F wiake the 1 A, extending the fideG Zf to I, then is the 0 AH 

—= ABx8$<G. m 
ro, 


— " 5 WW Wo 


"CW 


\Fgclid L:Elivents, 


5% 7 


This Prop. * cannot be performed by Numpbers., 


Cal. AE ARH 


Schol, 


Prop, "X11. 


that is, A G 


Pro. For AFI}-E Aq©=EFq®=EBq *=B Aq-|-E Aq: (c) 6. 2. 
therefore DFIf=BAq=oOAC.';Then take away the common (DI ©) ©: 
Al, and there remains AH=6GC, 
WWD: 


. i, @ + eo :, 


\C Fr I. 
» 9:8 Jo ego) 94t nav 
nw + þ 1 ; + -. 


"4 


”. 6. 


Tieorem 11. 


In obtuſe anglea 45: ABC, the Square of the ſide AC, ſubtending 


the obtuſe * B, is greater than the Squares of the ſides BC,BA 


"containing the obtuſe , 'by a double RefFanzle under the ſide BC, 
« and ſegment of the continued 'Baſe'B D, takes veithout dhe” & from 


the point on which the herpendictlar AD falls. to the obtuſe -'B. 


That is, CAq=CBq+ABq ly 2CB*BD. 


1-DAq 


Z=2 


© 4 aliter 


_— 


I 
2 
3 
4 
3 
0. 
1 


\ Or thus Lettering the Scheme as irtthe Margin. 


1 


2 
J 
4 
3 


| 
FF 1 


Prof Dq=DBg+BCq|-2 DBsBC. tl 
b*cDq+D Ag = DBq--BCq*+2DBxBC4-ADg. (bv) 47. 1. 


But* ACq=CDq+DA9q 


ACq = DBq-- BCg+2DBxBC+|- AD 4. 


And * ABqz=BDq-\-D Ag. 


þ2 = ® Sl 22, 

But by Lys +y7; 
=} J-236-+- G64: 

4 =" «i "> by bk 0 

hr— 4 =2ycb EO. | 

bp =d 296. WWD. 


© In; Numperg.. !. 


5 


Therefore 4 Cq = C Bq-|-B A4qg-- 2CBxB ? 


And conſequently AC9qg—CBq4-8 Ag by 2 CBx 1 


' | +4 by 2 £9,107 b*'= 63 |-d+2cy. 


3 


p. &) 3 x 

DhwPD  -- 
(a) 47+ 1- 
(bY 4+ 2. 


Lethb=10,d =7, ©= $5, Y = 2:6, thef\is, b'= 100, d'=49,c = 23Jz 


yJ= 6.76 2 cy = 26, and a - 
"P49 26; 


£5 s- + £ 
4 - 


ES @ I f . 
1+ — _ "1 T s S *. 
% % 


, # 


62 =49-|-25= 74. And laſtly, 10025 


p 


Shel. 


—— 


The-Svcind Book uh of Lis. IV, 


ths... SE. 6 6. td. ah 


& , = 
1202 - 2it3 yk | Schel. 
\" =Dxa Di 
Hence, the ſides of an obtuſe angled Pe Suki known, is A 
intercepted between the ur z and the obtuſe -£, as alſo the _L. it ſelf z may- 


(e) 47. 1+ eafily he found, thus JIE =y, then *y/: 4—y*: = z. Thus ex, 


. plicated with the former Numbers, 169—254-49=26, then ?& — 2.6—y, 
Allo 49 — 6.76= 42:24, and y/ 42.24 =Z+ 


Thcorem 12. Prop. XIII. 


In an acute WY A ABC, the Square of the fide A B- ſubtending 
the accute L. ©, is eſs than. the Squares of. the fides AC, CB 
comprehending the acute L£., by «double Rectangle wnder one of the 
ſides containing (virzs B Coon which the L falls ) aud the line DC, 
taken within the A from the 1. to the acute /' C, That «5, 
BAqÞACqt+CBqiyz BE x CD, or B. Aqj2BCxCD 
=ACqt+CBq” 


' | Pro. Re = ®.D4.þ TFCTED. 


14+4D q B&--DCq+ DAq3= BD 9) ADqgJy-2BC«CD. 
DCq-|-DAg*=AC9. 

4 BDJks ADqe=BAq. 

B Cqh+ ACq=BDg-+AD9-\- 3 'BCxCD. 
[B-C9-þ ACq= BAJ+ ZFCxCD. WWD. 


Or -thus, marking the Sthemt as the Margin. 


b*=5c2+\- d'by 2 dy. or Þ:Þ-2:dy == 2h. d®;. 
1:|Þ +3 = 2>+20dy: 
2] OT + p =p +3469 
3 +p* =: 
4 254-5 = $>: 
5 | |= 224. p* +2 dy. 
FIC Dh 207 WW D. 


| 


In Number?, 


Eet b=13, c=r5, 4= 14; andy= 09, niP=169,0,=:22n us. 
2dy = 2 52, then 196-þ- 225 = 169 +- 252= 42 


Coreh 


" Da-tv. "Eucid's Elma, 56 


Corel. 


Hence , the " of an aceute angled A bein ag knew, the 
intercepted between the acute £ and ,L. and as alſo the LL may 


found ; thys, So —# — then /: OY; =p 


2b. 


= 
ne 


y be 


P rop. XIV. Problem 2. 


To make 4 Square ML, equal to a Right-Lined Figure given A. 


Pra." Ake the DEC=— A, and producing DC, make CF=CB, (a) 45. 1. 
»Biſet DO FinG, and with the extent G F=6 D from 6 &e- (b) 10. 1: 
ſcribe the Circle F H D, producing C 8 till it touch the Circumfercace in (C) 46. Is 


H. Then ſhall CH q =*0 ML = PF x _ 
Pro. Forlet GH be drawn. Thenis A*= $0) = DCCO\O*=m&#9 —_ 

—GCqi=HCq*=ML. WWD (f) 47; 1. & 
3 or, 


The moſt uſeful Prop. of this Book are the 4, 5, 6, 12, 13 and 14, 


7 


"The Third Book of 


OF 


Euclid s Elements. 


DEEINIJITFONS. 


Qual Of AB, BC are ſuch,whole diameters are equal : or from 
whole- centers D and E; *Right-lines dramn DF, EG are 
equal, 

+4 A Right-line AC is ſaid to touch a ©, when touching the 
tame, ſuppoſe in 2, and being produced, it cutteth it not. | 

3. Circles are ſaid, to touch one the other,. which touch, but cut not one 
the other. 

4. In a © Right-lines CK, ABare ſaid to be equally diſtant from the center, 
when Perpendiculars D F, DF drawn from the center D, to them are equal 
and-that line G His ſaid to be farther diſtant from it ; on whom the greater 
; Perpendicular D I falls. 

_ - 5. A ſegment of aCircle AC B is a Figure contained under a Right-line 

| AB, and a portion of the Circumference of a Circle ACB, 4 

n 


6. 


——  — 


: Lrs. TV. 


" Euclid's Elemines, | 


—_— CCCX=—— rum 


fine AB, andan Arch of a-Circle C A. | 


4. An £ ABC, isfaid tobe ina ſegment ABC; when in the Circomference , 


thereof- ſome point PB is taken, and from it Right-lines A B, C B, drawn to 
the ends of the Right-line AC, which is the bale of -the ſegment, then the 
L. ABC, contained under the adjoyned lines AB, C B, is ſaid to be an 
Lin a legment. 

8. But when the Right-lines A P, A D, comprehending the £ D 4 B, 
ds receive any periphery of the Circle BC D, then the /Z7 D'ABishaid to 
ſtand upon that periphery. Kg 

9. AleQor of a Circle is when an - B AC, is {ct at the center 4 of 
that Cirele; viz. that Figure B. AC, .comprehended under the Right-lines 
B 4A, AC containing the £, and the part of the Circumference received 
by them 2B C.. | | ps : 

ro. -Like ſegments of a Circle are A BC, DEF, which conclude equal 
L*BAC,EDEF, or, in whomthe *CB A, FE Dare equal, 


P rop. L, Problem rt. 


To. find the center F, of a circle. given, ABC, 


Pra. Raw 4 C, * which biſetin E, and on'E raiſe BD.L AC, (a) to. 1, 
and biſe itin F; the point F, ſhall be the center. (b) 11, 2. 


Pro. If nor, let G a point without B D, be the center (for it cannot be 
in the line B D, ſeeing that cannot be.diviced equally in any point but F; ) 


let the lines GA, GC, GE be drawn. (©) 15 deft 
\Now ©G.A=GC, and AE = EC by conftr. and GE is common; *there- ©) —_— 


fore the LGEA=GEC=*<L., * therefore. the © GEC=FEC. (6) 


IO 4X, 
5 Which is abſurd. (a) 9 a. 
Corel. 
If a Right-line biſe&t at Right-angles,. another Right-line in a Circle ; 
the center ſhall, be inthe bilecting line. 
Prop. IT. Theorem :. 


If in the circumference of 4 Circle ABC, any two points A and C be 
\ taken, the Right-line A-C, which joyns thoſe two points ſhall fall 
within the Circle, 


— not, letiit fall without and: A DC}, be aRight-line. * Having (a) 4, 3: 


found the center E, draw E A, EC), E D;. and let E D cut the 
periphery in PB. 


Now 


- 6. An £ ofa ſegment C AB, is that £ which is contained under a Right-* 
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(b) 15 def.1. Now becauſe in the Right-lined A EF ADC, EA=IEC, the / 
(© I EADC=*®ECDA. But the outward LZ ADEC® DCEDCEAD 
(d) 16. 1» Therefore E B * = A E c=*E D, the part than the whole, which js abſurd. 


(e) 9. I. Therefore the Right-line from 4 to C, cannot fall without but within 
the Circle, WW D. 


Coyol, 


- If & Righr-line touch a Circle, fo that it cut it not, it touckes but in 
one point. 


Theorem 2. Prop. 111. 


M If in « Circle CBD, « Right-line CE, drawn through the center 

| A, liſett «ny ether line B D wot drawn through the center, it ſhall ] 
alſo cut it at Right *: and if it cut it at Right-angles it ſhall alſo \ 
biſeet the ſame. "i 


2) byp. 

© - Pf 1- Pre. Y Rom the Center A let B A, D A be drawn. 

() 8. 7. Pre. 1. Becauſe BF =*FD, and BA=*®AD,and EA is 
<<) ; common: the © AFB, *AFD=®%L. WWD. 

OO Pro. 2. Becauſe AFD*= AFB, andthe © ABF'=ADF, and 
(f) 4.1 AF common; 6 therefore s BF =F D=\ BD. WWD. 

(Eg) 26. I. 


Corol. 


In any Equilateral or Ifoſceles A, if a line drawn faom the vertical 
biſe@ the bafe, that line is Perpendicular to it. And on the contrary, a / 
Perpendicular drawn from the vertical £ biſeas the baſe. þ 


Theorem 3, Prop. IV. 


If in a Circle ADB, two Rizht-lines AB, C Dur through one the 
other, yet neither of them paſs through the Center F, then neither | 
of thoſe lines are divided into equal parts. A 


Pro. Or if one line only paſs throvgh the Center, its manifeſt that it 
cannot be bifeed by the other. 
If neither of them paſs through the Center, then from the Center F 
2) 9 as: QrawFE,nowif AB, D, were both biſcaed in E, the LFEB—*FEC 
(b) 3- 2» => CL, Whichss abſurd, 


Prop- 


N 
V 
E 
ky 
* 
AY 
Oo 
5 © 
Q 
'} 
uw 
= 


Lis. IV. Euclid's \Elements. 


Prop. V. Theorem & 


If two 1, DCB, E CB cut ove #he other , they ſhall nat have the 
ſame Cemer A, 


Pro. JF they have then. 4A B* =* A D—=* AF.  * Which is abſurd. Fo - pt : 
Prop. VL . Theorem 5. 


If 2 0*, AB, C B inwardly roach anc the other in B, they have not 
one and the ſame Center D, 


"SRI (2) 15. 42. bs 
FF they have, then D A*= DB* =C D... * Which. is abſurd. (b) 9 4x 
Prop. VII; Theorem 6. 


If in A B, the Diameter of « Oy, ſome point G be taken, which i not 
the Center of the Oy, and from that poirit certain Right-lines 
GC, GD, G E fall on the (9, the greateſt line {bel be that. 
GA in which i the Center F; the leaf the remainder of the 
ſame line GB, And of «ll the other lines, the line GC neareſt 
to that which was drawn through the center, is always greater 
then any line D'G mure remote ;- and: only two limes are equal 
GE, GH, whith fall rpm the o from the ſame point, on each 
fide of the leafl GB, or of the greateſt G A, 


Pre.F? Rom. the Center F draw. FC\, FD, FE; and * make the © (a) 24. 1. 


BFH=BFE. 
Pre. tr. GFFE(=0CA) GC WWD. (d) 20. 1. 
2. FE= FD and FG is commen,. afo the <GFC*=6G FD; (© 154. 1. 
*wherefore. & C © & D. el a 
3. FB<=FE'"IGE-}-GF and FG commen..e Therefore F B— (f) — L. 
FG=86GB"aIGE. (g) 5 ar 


4. FE=F H,and F Gis common, allo the {© BF Fi*—= BFE, there. () «:#., 
fore is *G E=G H. But that its impoſible for any other line G D from ©) 4 * 
the point G, to equal G E or G Hiath been already proved. WW D. 


Prop, 


hs 
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THEECemd 7. . Prop; V.I 4. 


If ſome point A be taken without a (), and from . that , point . be, 
drawn certain Ritht-lines AF, AG, AH to the Oy, and of 
thoſe one A H be drawn through the center L, and the other any 
wiſe.; of all theſe lines that fall op the concave of the circumferences, 
that is the greateſt A H which is drawn through the center ; -and 
of the others, that which ts neareſt to the line paſſing through the 
center, is greater than that which is remoter. But of all theſe lines 
that fall on the convex part of the Q, the leaſt is that A B which 
is drawn from the point A to the Diameter BH , and of the others, 
that which is neareſt to the leaſt, is leſs than that which is farther 
diſtant , and from that point there can be only two equal Right-lines 
AI, AE drawn, which ſball fall os the circumference on each ſide 
of the leaſt line A B, or of the greateſt AH, ; 


Pre.” Rom the center Z, draw the Right-lines LG, LF, LE, LC, LI 
and make the ZALE=ALT. | 
(a) 20. Is Pro. 1 AH= AL +LGC'O AG. | 
(b) 24 1 2, LG=LF, and AL is common, alſo the E ALG= ALF, 
m4 == > therefore AG AF. , 
(e) 21. 1 3, LA DLC4+C A, and LB=LC, if I take this latter from the 
(f) 5 ax thereremains AB*D AC. 
4. ACHCLEDAE+LE, and CL=EL, * therefore A CD 
(g) conſtr. former eA E. 
(b) 4- Is 5. LI=LE,and A Liscommon, alſo the ALES =A LT; "there- 
fore AIL= AEL. But that no other line could be drawn equal to theſe, 
was proved before. Therefore cc. Wi D. | 


Theorem 8. | Propy I X. 


If in 4 Circle B CD a point 'be taken, and from that point 'mute 
than two equal Right-lines AB, AC, A D, draws to the circumfe. * 
rence, then is that point A, the center of the O, Fo 


: Pro. Or * from no point without the centre can more than two. equal 
(2) Jo 3o Right-lines be drawn to the circumference. Therefore A is the. 
| centre, WW D.. 


Prop. 


= ith 


Lis, 1V. Euclid's Hlements, 63 


—— 


Prop. X., Theorem 9g. 


A Circle, AEF cannot cut another Circle F D C in more than two 
points, 


Pro. JF it canletitin A EC, *From the center G draw G 4, GC, GE,(a) rt. 3. 
now becauſe GA=GC=GE touch the circumference of both (Þ) 9 3- 
Circles, the point G ſhall be *the center of both ©#*. *Which is abſurd, (C) 5+ 3» 


Prop. XI. Theorem 16. 


If 2 Of, ABC, AED, touch one the other inwardly, in A, and 
their centers be taken G, F, a Right-line F A joyning their 
centres and produced, ſhall cut the Circumference in A, the point 
of conta@t of the Circles, 


Pro. F not, let the Right-line FG produced cut the Circles in ſome 
other point viz. D. And from the center G, of the © ABC let 
G A be drawn to the point of contatt, as affo F D. Now ſeeing F D= 
FA, and *'GD-- GF-FD, its allo GD GF*FA, and taking (a) 20. I. 
away the common part F G, the remainder G A*c= G D, But G A=®6 B, ©) 15-4f-1- 


therefore GB c= G D, viz. the part than the whole, *Which is abſurd. : v4 L _ 


Prop. XIL Theorem 11. 


If 2 Of, ABC, EBD touch one the other outwardly in B, the 
Right-line which joyns their centers ſhall paſs through the point 
of cont atF, 


Pro JF not; let F G conjoyn their centres, and let F B, G B be drawn. Then 

BF+BG*ct-FG. ButBF*=FC, and BG*=0GD, therefore (4) 20, Ie 
FC4- GD FC+CD+ GD, a part than the whole. Which is ©) 15 ef. 1. 
abfurd. 


Prop. XIIT. Theorem 12. 


One © taxnot touch another Cy , in mere points thanone, whether it 
be inwardly or outwardly, 


IF it can, let them touch in both the points A and C, But then their 
centers muſt be in the * line conjoyning the points of contadt;, ® yet (3) + lyk 
+ Not both the ſame or in the ſame point. Therefore there ſhall be two centers 5M 
in that line, as G and #, which is impoſſible, ſeeing the line can be biſeted 
but in one point only. 

I Prop. 
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«ny 7 wy " 4% 
997» Fg * 4 is / . [ 
CES... PT 
. 


SL ox OS. 


Sz 


" bo __ 


64 | The Third Book 0 Lis. IV- 


— 


Theorem I3. | Prop. XIV. 


In 4 ©, A BC, equal Right-lines AB, D C are equally diſtant fron | * 
the center E.: and Right-lines which are equally diftant from the 
center , are equal among themſelves, 


PE Pre.T:Rom the center EF, draw EF L. AB, and EG.L CD, which 

(b) 7 «x. will biſe& the lines A B, C D, alſo joyn E A, E D. 

(c) 47 1 & Pro, 1. eAB=DC, therefore AF®= DG. ButalloE A=E DD, 

3 ax  thereforeFEg<=E Aq—AFq* = E Dq—DGq=EG 4,therefore 

(d) 4 p def- 3- FE=E G. And conſequently A B, C D*are equally diſtant from the center, 

TIO Pro. 2, EF=EG. Therefore AFq*=E Aq—EFq=zEDq=- 
EGq=DGq. Therefore AF=GD and *© conlequently AB = DC. 
WW D, 


Eheorem 14+ Prop. XY. 


in a 0, ABCD, thegreateſt line is AF the Diameter ; and of 
all other lines, that line BE which is neareſt to the center G, is 
greater than any remoter line C D. 


(a) 20. 11 Pro.1.T Raw GB, GE, then in the AGBE, GB-- GE*—BE, 
But G B--GE= AF, therefore AF — BE. WWD. 
Pro. 2. DrawGC, GD, then GC-|-GD —=GB-+GE, But the £ 
(b) 24. 1 BGE (CGD, *therefore the ſide BECTCD. WW D. 


Theorem. 15. Prop. XYI. 


A line E F drawn from the extream point of the D1ameter A C, 
at \_* to the ſaid Diameter , ſhall fall without the Oy, A BCs 
and between the ſame Right-line EF axd the circumference , 
cannot be drawn anther line AB. And the - of the ſemi- 
circle D A G B, ſhall be greater than any Right-lined acute £ ; 
and the remaining * without the circumference, E A GB #5 leſs 
than any Right-lined 


—_—— the center D to any point F, in the Right-line 7 E draw 

the Right-line DHF. Then in the Right-angled A DAF, 

(a). 19+ 1 DF*—-(DA=) DH, and ſeeing A is in the circumference, # mult be 
without. WWD. 


Pro, 
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Pre. 2. Draw DX.L AB, then in the Right-angled A DX 4, DA 
©bDX, but the point A is in-the circumference, therefore K, and (b) 19. r. 
conſequently the whole line 4 B, ſhall be within the Circle. W W D. 

Pro. 3. To conſtitute an £* greater than the LD AG B, there muſt 
be a Right-line drawn between the Right-line E A, and the periphery A B, 
which hath been proved already impoſſible; and therefore cc. 

Pre. 4. So allo to conſtitute a Right-lined £< lefs then the £ of con- 
tatE AGB, there muſt be drawn a Right-line between AE and the 
periphery AB, which hath been proved allo impoſſible. 


Corol. 


A Right-line drawn from the extremity of the Diameter of a ©, and 
at \*, is a tangent to the ſaid O. 


Prop. XVII. Problem 2. 


From a point given A, to draw a Right-line A C, which ſhall tonth 
4 O given BCD. 


Pra.\ / \ T Ith the extent A D, from the center D, deſcribe the Circle 
AE,and draw D A, alſo on B raiſe BE .L A D.Then draw 
DE, and AC which will be a tangent to the © BC D. 
Pre. For * DB= DC, and DE*=DA, and the © D is common; w 5 op te 
> therefore the Z ACD=EBD=L. *© Therefore AC touches the © ot Bog 
in C, WW Da. 


Prop. XVIII. Theorem 16, 


If any Right-line AB touch a ) DCE, and from the centre D, 
to the point of contatt C, « Right-lize D C be drawn : that line 
DC ſhall be a Perpendienlar to the tangent A B, 


FF you deny it, let ſome other line- D B be drayn from the centre D, 
Perpendicular to A B, then ſeeing the Bis a |-, ſhall bethe LC (a) 17. 1. 


i= L.; therefore the ſide DC= DE®©- DB. © Which is abſurd. > 4 = 
; Prop. X1X. Theorem 17. 


If a Right-line AB toch aQ, GCE, and from the point of contatt 
C, « Right-line E, C be draws at' Right-angles to the tangent AB, 
the center of the © ſhall be ta the ſaid line E C, 


le b it be denied,let the center be fomewhereelſe xx in F; and from# to 

the point of conta@, let F C be drawn. Then ſhall FC* L. 4 @) 18. + 

and: conſequently FCB= |. = DCB. * Which is abſurd. (d) g © 
I 2 rope 
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Theorem 18. Prop. X X. 


in 4 0, DEGA, the -BEC at the center double of the BAC 
at the circumference, when the ſame arch BC # the baſe of 
the 75, 


mY Pro. admits of a triple variety: 1. Drawthe Diameter AE F, 
. and let the Righit-lines B.4; AC includeBE, EC; then EA= 
(a) 5- 1" EB, * therefore the LEBA=—E AB: but the E BEF*=E AB 
W) 321 EZA=2B AF,likewiſethe LCEF=2C A F; therefore the whole 
BEC=2BAC. WW D:; 
2. But admit DG, D B which do not include the Right-lines EG,FB; 
"Ts then ſeeing ED=EB, the ZEDB=*©EBDB, and GEB=EDB + 
(d) 32. "Ml *#EBD=2GDB. W W D. 
- 3. Laſtly, admitting the £ to interſet as BEC, BDC; now the 
GEC=2GDC. Bat the © GEB=26 DB, therefore the remaining: 
LBEC=2BDC. WW D. 


Theorem 19- Prop. XXL. 
In a0, ADCB, the /*BAC, BDC which are os the ſame 


ſeement, are equal one to the other, 


(a) 20 - Pro, F?Or the © BEC*'=2BAC=—2 BDC, therefore the © BAC 
(b) L ax. —B DC. WW D.. 


Theorem 20. Prop. XXII: 


The oppoſite 15+ DCB, DAB of 4 quadrilateral figure ABCD, 
deſcribedin a Q, are equal ta 2 \_*, | 


(a). 21: 36 nx” the Diagonals AC, DB: then the © ADB* = ACB3, allo: 

the <BAC®* = BDC, therefore the whole A DC= BCA 

®) 3% 1» + BAC; butthe £s BE AB AC+ ABC —-*2: |_:: therefore the 
LADC(=BCA+S BAC) + ABC=21.3, WW D, 


Corel. 


A Circle cannot be deſcribed about a Rhombus ; becauſe 1ts © »ofite 8 
are greater than 2 \s, 


Prop. 


& = + 2% 1 ©. LEN © 
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Two like and unequal ſeementsof 40, DIF, DE F cannot be ſet 
on the ſame Right-line DF, and the ſame ſide thereof. 


F they be like ſegments draw the lines ED, EF, and I D; then. the (a) 10 def. 3- 
| L DIF*= DEF. * Which is abſurd. ; : ' by 3; th 


Prop. XXIV, Theorem 22. 


Like ſeoments of O)* upon equal Right-Lines AB, D F are equal one 
to the other. 


a Bi AB be placed on DF, * then they ſhall agree; if not the. (a) 8 ex. 
one muſt either wholly fall without or within the other, * which is ©) 23+ 3- 
abſurd , or part without and part within; and ſo one © cut another in (c) 10. 3. 
more than two points , © which is alſo abſurd. * Therefore the ſegment (a) 8 a. 1 
ACB=DEF. WWD. Et 


Prop. XXV. Problem 2, 


A ſeement of « O, ABD being given, todeſcribe the whole <, 
whereef” that us the ſegment, 


Ins. he rom any three points in the. Arch ,, draw two Right-lines in the 
| ſegment, as A B, B D which biſe& with the L.* CE, CF, which 
*CE, CF ſhall cut one the other in C the center. 
Pro. For the centre is in*bothCE and CF, therefore it muſt be in the (a) x, > 
common point C WWD. 


Schol. 


Hence three points being given,. its caſie to find. the center ofa. Circle 
that ſhall paſs through them. 


Prop. XXVLI. Theorem 23» 


In equal oy A BC, DEF, equal > G and H, B and E ſtand 
upon eugal parts of the circumference AC, DF , whether thoſe 
+ be made at the centers G and H, or at the circumferences 
B, E. yy, by 

Pro. JD Ecauſe the Of are equal, GA=DH, andGC=HF; and the ©) 7 

L£6* — H; *therefore AC= DF. Allo tthe © B*= $6 Fe. _ "7 

2 H*— FE : *© therefore the ſegments ABC, DEF are like, and fconle- (+; 


guently equal. & Whence alſo the remaining ſegment AC= DF. WV !. 
| Pr. 


Prop. XXIIL Theorem 21, 


Prop. XXVIL 
f J # In equal (yy, ABI; DEF, the £* Banding wpon equal parts of 


the circumference AI, DF are equal one to the other, whether 
they be conſtituted at the centers G and H, or at the circumference 


B azd E. 


PE if it be poſſible, let be one of the -* AGC=DHF, and make 
@ » AGI=DHE; then is the Arch AI *= DF*= AC. © Which 
(c) 9 w is abſurd. o 
Theorem 25. Prop. XXVIIL 

In equal Of ABC, DEF equal Right-lives AC, DF _ 


' equal parts of the circumference , the greateſt ABC equal ts th: 
greateſt D EF, and the leaſt, to the leaſt. 


Pro. Rom the centers G and H drawGA, GC and 7D, HF: then 
(a) 8. 1. becauſe the A AGC=*A DHEF; the © G = L* H, and con- 
b) 26. 3. ſequently the Arch AC =®* DF, and the xemaining Arch A BC<=DEF. 
(c) 3 ax WW D. 


- Theorem 26. Prop, XXIX. 


In equal Cy ABC, DEF, equal Right-lines AC, DF ſubtend 
equal peripheries, ABC, DEF. 


OE 


 ———— 


. byp Pre. TNRaw G A,GC, and HD, HF. Becauſe GA = HDand GC= 

1 wh (b) 27. 3- HF, and ( becaute the Arch AC=*DF) the £6 *=#, 
2KE (c) 4- 1. © therefore is the ble AC= DF. WW D. 

This and the 3 preceeding Prop. may be underſtood alſo of the ſame ©. 


Problem. 4. Prop. XXX. 


4s 


To cut 4 Periphery given A BC, ipto two equal parts 


, 
(a) 10. 11 Pra.T Raw the Right-line AC, and biſe& itin* D, with the LB D 
(b) conftr. which ſhall biſe& the Arch in B. 
Jt (c) 10 ax. Pro. For A B, CB being drawn, the fide DB is common, and AD = 
be | oy + *DC, and the ZADB*=CDB. *Therefore AB=ZBC *and the 
Ft ? Arch AB = BC. WWD n. 


Prop. 
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Prop, XX XI, Theorem 27, 


40, ABECthe ABC which in the ſemicircle, us a Right 
L.; but the 7 which # the greater ſeement BAC is == \_, 
and the £ which is in the leſſer ſeement BEC & |: More- 

over the CBA of the greater ſegment is greater than a \_ ; 
and the - EBC of the leſſer ſegment is leſs than a \_, 


Pro, 1. Raw D 4A, DB, and DC; then the © DAB=*DB A: @) 5+. 1. 
alſo the ZDCB=DBC, therefore the whole . ABC W 32 b 
=Z AJ DCB=' FBC =L., *and conſequently the ABC (a) NEE 


= |. 
Pro. 2. The © ABC is L. : therefore the £ in the greater ſegment 


" i F : non 4 (ec) 32. Is 
Pro, 3. Make the Qyadrilateral ABEC, thenthe ©. 4f =L., there- () 31. 3. 
fore the -< in the leſſer ſegment ſci. BEC*© Le. (8) 22. 3 


Pro. 4. The {© contained under the Right.lineCB, and Arch AB is 
= FIC 
Pro. 5. But the © made by the Right-line C B, and leſſer Arch EB, is 
leſs than the * . FBC. WW D. (h) 9 ax. 


Schol. Thales Mileſout. 


In any Right-lined Right-angled ©, if the Hypothenuſe be biſeed , 
that point ſhall be the center of a ©, paſſing through the 3 angular points. 


Prop. X XXII. Theorem 22, 


If a Right-line A B touch a Circle, CHEG, and fromthe point of 
contatf C , be drawn a Right-line CD, or EC, cutting the ©, 
the + which it makes with the tangent line AB, are equal to 
thoſe * which are made in the alternate ſegments of the Cy, That 
# the } ACE=£G, andthe BCE = ZH. | 


Pro. Raw DC_L AB, then the  ACD= L*= 4 DEC=bECD (a) 2Ts 3. 

+EDC. Butthe - BCE-|- ECD= |: then taking away (b) 32+ 1- 
the common  E C D, the remaining © BCE —EDC<— CHE, there- P. 27+ 3+ 
fore the © BCE=CHE. Again, ſeing in the Quadvilateral D G, the (©) Ry 
L* EDCH-EGC=%2 - =© ACE-+ECB, and the E£CDE=— (f) 2 3» 


"BCE ſhall the remaining £G= ACE. WWD. 
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The Third 


Problem 5. 


(a) 23. 1+ 


(b) cor. 16 3. 
(C) 32. 3. 
(d) conſtr. 


Problem 6. 


(a) I7. 3» 
(b) 23. 1» 
(C). 32. 3- 
(d) confer. 


Theorem 29. 


Prop, XX K111. 


Upon a Right-line AB, to deſcribe u ſegment of a ), which ſhall 
contain an equal to a Right-lined given C. 


Pra*'\ A Ake the EBAD=C. Through the point Adraw AE 1 
DH. Atoneend of the given line A B, make an £ ABF 
—B AF, one ſide whereof may-cut AE inF; with the extent A F, from 
the center F deſcribe a ©, and it ſhall paſs through * B, and A IB ſhall be 
the ſegment required, | 
Pro, Fr HDL AE, and fo H D*® touches the © which A B cuts, and 
therefore the TT AIB-=BAD*®=C. WW Dn. 


Prop. XXXIV. 


From 4a O given ABC, to cut off a ſegment CBA containing an 
L. B, equal to a Right-lined - given D. 


a | the tangent EF, touching the given O in 4, * and make 
the © C AE = D, the ſegment AB C,* ſhall contain an £ B = 
CHE ®*= D. WWD. 


Prop. XXXV, 


If in a O, ADBC two Right-lines AB, CD cut each other, the 
Pett-angle comprehended under the ſegments AF, EB of the one, 
ſhall be equal to the RefFangle under the ſegments of the other , 
CE, ED. Thats AExEB= CExED. 


Pro. 1. FF they cut one the other in the center, the thing is evident of 


it ſelf. 
Pro. 2. If oneline C D, paſs through the center F, and biſe& the other 
* AB, in E;, draw FB. NowC D is cut equally in F, and unequally in 
E , therefore *CExED + EFq*=FDq=FBq'=FBq= 


'-*FEqj EBg. Therefore [CEx ED EFq=FEq+EBgq, take 


away E Fq, it will leave JCEXED=EBg. WW D. 

Pro. 3. Let C D pals by the Center F,but not dividing the Right-line AB, 
equally in E;, draw F Band make FG | to AB. Then the *<[]CEx* 
ED EFq= dhe FBq. Again] * AExXEB-|-GEq=®©GBgq. 
Add G Fq. Now whereas FBq=FGq-|-GBq, the AE* EB-|- 
GEq--GFq=FBgq, that is, to the [] CEx ED and to the Square of 
FE. Therefore whereas FEq=6GFq-+6G Fq, if from one be taken FE 
and from the other EGq and & Fg, there remains] CExE D=[] AE xEB. 
WW D. 


Pro. 


oy 
- 
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4. If neither of the lines paſs by the Center, and yet cut the one the 
other, let G H be drawn through E by the Center F; Now whereas [] 
CExED=*®[HExEG, and that by the {ame Reaſon the [ AEx EB) fp 3 ft 
— GEx HF, therefore [CEXED= AExEB. WW B. b-reof, 


Prop. XXXVI. Thorem 30. 


If there be taken ſome point A without aCircle FBE, and from that 
point there fall two Right-lines to the Circle,one of which AB devides 
the Circle, and the other A F touchethit , the Rettangle contained 
wnder the whole line dividing AB and its part C A without, taken 
between the Convex part C. and point A, ts equal to the 8quare of 
the tonching Lize AF. 


Pro, by. the line AB paſs by the Center D, drawing DF, the Right- 
line BC is biſeed in-D, and the part C A is added. The [] @) & 2. 

ABx ACJ-DCq=*D Aq. But DAq="DFq-|-F 4qand D Fq (0) 47 ! 
—=DCq; take DCqaway, reſts AP x AC=F Aq. Be ed 

Pro. 2. If the Right-line AE pals not by the Center D, craw DG LL (d) I 
to AE, it will cut 7E into halts in©G; therefore AE x AT-|-G1q= 
*G Agq, and adding DG q, then AEx AI-)-G1q-|- DGq=D Aq-+ 
DGq, but Gigq+ DGq=DIq=DFq,; therefore AE x AI -|- 
DFq=6 4q--DGq=DAq=DFq1-F Aq, and taking away 
DF q from both fides it leaves AfFx AI=F Ag. WW D. 

Corol. 1. Hence it followeth , that if from any point without a Circle , 
there be drawn many lines to cut the Circle, the []* comprehended under 
every of thoſe lines and the parts without the Circle,are equal to one another. 

Corol. 2. Two Right-lines, drawn from the fame point without and 
touching the Cirele, are cqual, 

Corol. 3. And from the ſame point there can be drawn but two lines to 


touch the Circle. _ 
Prop. XXXVII. Theorem 3TIs 


If without the Circle F HE any point A be taken, and from the ſame 

twolines AF ana A.B fall, ſo that one AB cut it and anothr A Þ 

fall upon it, ſothat the) ABxAC=AFq; the line AF ſhall 

touch the Circle, 
Pro. Raw the Tangent A FH, and from # the Right-line D Z, Now fa) _ . 

whereas AHq=z="*"ABx AC=F Ag, thelines AHand AF (c) 58. 1. 

ſhall be equal, and F D = D H, and the baſe A D common, therefore the* £ (0) 15. > 
DFA=/,”A DH A, andbecauſe . AHD®*= ZZ AFD=®L, there- 
fore A F ſhall touch the Circle per. Corol. 16. 3. WWD. 

The moſt noted Prop. of this Book are the 20, 22, 31, 35, and 36. 
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SESEINITIONS. 


l, *  Right-lined figure is faid to be inſcribed in a Right-lined figure, 
when every one of the * of the inſcribed figure, touch every 
one of the {ides of the figure wherein it is inſcribed. 

P So the A ABC, # inſcribed in the A DEF: becauſe the 

L* A,B, C touch the ſides DE, EF, DF. 

2. In like manner a figure is ſaid to be deſcribed about a figure, when 
every one of the ſides of the figure circumſcribed touch every one of the 
£* of the figure about which it is circumſcribed. 

So the A DEF, u properly ſaid to be deſcribed about the A ABC. 

2. A Right-lined figure is {aid to be inſcribed in a ©, when all the 
of that figure which is inſcribed do touch the circumference of-the Q. 

4, A Right-lined figure is ſaid to be deſcribed about a © , when all the 
ſides of the figure which is circumſcribed, touch-the periphery of the ©. 

5. Likewiſe - 


= 
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5- Likewiſe a OQ is {aid to be inſcribed in a Right-lined figure , when 
the periphery of the © touches all the ſides of the figure in which it 3s 
inſcribed. 

6. A Circle is faid to be deſcribed about a figure, when the periphery of 
the © touches all the s of the figure which it circumſcribes. 

7. A Right-line is {aid to be coapted or applied in a ©, when the extremes 
thereof fall upon the circumference. 

So AB, # rightly ſaid to be apply'd in the ©, and net CD. 


Prop . ÞL Problem tx. 
In 4 © given ABC, to mp) a Right-lize AB, equal to a Right- 
line grven D, which aoth tot exceed the Of diameter BC. 


Pra.\ 7 Ith the extent B E= D, *from the center B Ceſcribe a © (a) 3798.993.1. 
cutting the given Qin 4 Draw B A, then is B A*= BE (Þ) 15 de. 1, 
*— D. WW Dx. (c) conſtr. 


Prop. IT. Problem £2 
Ina O given ABC, to deſcribe a A ABC, equiangulary to a & 
given DEF. 


ag Þ a7" the tangent G H, touching the © given in A, and make (a) 17: 

bthe SHAC=L.E, andGAB=F, allo joyn BC, and the (Þ) 23+ 1+ 

thing required is done. Q a 4 
Pre. For the £, B*=H AC*=E, and the £C*=G ABI = F; &) wir 

*Whence alfo the .B AC> D. Therefore the A ABC inſcribed in the © * 

O, is equiangular to DEF, WW Dz. 


Prop. IIT. Problem 3. 


About a O given BCE, to deſeribe a A LM © equiangular to a 
A grven DFA. 


Pra, FYJRodvce the fide AF of the given A to G and /7; and at the 
center ], *make an LCIB=,DFH, and EIB—=DAG. a) 23.1 
Then to the points E, B, C, ®let 3 touch lines be drawn as MA @, ML, L ©, Þ) 17+ 3 
and the thing is done : That the Right-lines 4 ©, 21 L, L © will mcet and 5 7; 
makea A 1s evident, © becauſe (the \S LEI, L BI being right; the : 
©Right-line B E being drawn,) the £SLEB, LBE will be lefs than 2 1_5. f) 13. 1. 
And fſecing the EIB +L*=2Ls=DAG-j-DAF, andEIB (5) conftr. 
E=D AG; *®thercfore the © L= DAF. By like reaſon the © M — Ty 3 
DF A, * therefore allo the .@ = D. And therefore the A L Mo de- © 
{cribed about the © is equiangular to AF D, the given A. WWD 7. 
KR 2 Prop 
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Problem 5- 


(a)i0©& 11 Is 


{b) conſtr. 


(C) 4+ To 


Prop. IV. 


In a A given ABC, to aeſerite a O, E FG. 


Pra.* Dd let the £* B and C, with the Right-lines B D, C P, meeting in 

the point D,* and draw the Perpendiculars DE, DF, DG. A 
© deſcribed with the extent DG from the center D, will paſs through F 
and E alſo, and touch the 3 ſides of the A. 

Pro. For the © DBE*©=DBEF, and the © D EB*=DFB, and 
the fide D Bcommon, © therefore DE=DF, and for the ſame reaſons 
PG = DEF. Therefore the © paſſeth through the 3 points E, F, G. And 
becauſe the * E, F, G, are right, it alſo touches all the ſides of the A. 
WW D . 

Schel. 


Hence, the ſides of a A being known, their ſegments which are made 
by the points of contact.of the inicribed © may be found; thus. Let AB 
be 12, BC 16, AC 18. Thenſhall AB-|- BC=28, From which ſub- 
trait AC 18, = AE-.|-FC, and there ſhall remain 10= B E-|- BE, 
And therefore Þ For BF=5; and conſequently FC or CG = 11, GA, 
or AE =7. 


Prop. V. 
Avout a & given ABC, to deſcribe a Circle, 


Pa.* ID let any two (ſides AB, BC, with Perpendiculars ED, F D, 
B meeting in the point D, this point D ſhall be the center of 
the ©, from which with the extent B D, the circle may be deſcribed cir- 
cumſcribing the A given. 
Pro. Draw the Right-lines DB, D 4, DC. Then becaule BE—="E A, 
and DE is common and the -* at E right, ſhall 4 D*-= DB. Aﬀeer the 
ſame manner is proved D B< = DC, therefore cc, WW Dn. 


Corol. 


8 Hence, if a A be acute angled ,. the center ſhall fall within the-A; 
if Right-angled, .in the fide oppoſite to the right , and if obtuſe angled, 
without the A. 


Schol. 
By this method alſo may a'© be deſcribed, thatſhall pafs throvgh z points 


given , not lying in a trait line. : 
Prop, 
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Prop. VI. 


Problem 6. 


In 4 grvey Circle ABC to inſcribe a Square, 


Pra.* Raw the Diameters AC, B D, cutting each other at Right-angles (a) 1. 1. 
in the center Z, then drawing alto the Right-lines AB, BC, 
CD, D A. The thing required is done. 

Pro, Becauſe the 4 Sat the center E are right, * the Arches and ® ſub. (a) 26. 2+ 
tences' AB, BC, CD, DA are equal; therefore is the figure 4 BC D () 29+ 3+ 
equilateral, and all the £5 in ſemicircles, and ſo © right. "Therefore 4 B (C) Zle 3» 
C D ſhall be a Square inſcribed ina 09. WW Dn. 


Prop. VII. Problem 7: 
About 4 O given, to deſcribe a Square, 


Pra*T NRaw the Diameters AC, B D, cutting one the other at right 5 (2) !t. i 
4n the center E; then-through the extreines of theſe Diameters, 

s draw the 5 or tangents FG, FI, [H, GH, theſe produced till they 2) i7- 3: 

meet in the points, F, G, H, I, ſhall conſtitute the required 0. 

Pro. Becauſe ®the 4 at & are |-5, as alſo thoſe at A, B, C, D, ®) 18. 2. 
© therefore the Right.lines FG, BD, H 1, are parallel, and allo FI, 4C vw ”_ ” 
G H, are parallel, *and therefore F G I H is a Right-angled parallelogram. «} +9 tr 
And becauſe FG *= HI *= DB*=CA*=GH *=FI, itsallo 
equilateral, and conſequently a ' Square. WW Dn. (f) 25 def.1. 


Schol. 


The Square circumſcribing a © , is double the Square inſcribed in the 
ſame O. For B I, A D(the ſides of anin{cribed © ) being drawn, the 5 CI (8) 41+ 1: 
BG=2BAD, and BH=2BCD, 


Prop, VIIT. Problem 8. 
In 4 Square given, to deſcribe a Circle. 


Pra.* TD I{e& the ſides of the given Square in 4, B, C, D, anddraw AC, (a) 10. ; 
BD, cutting one the other in E, from which as center with the 

extent E B if a © be cefcribed, the Problem is an{wer'd. 

Pro. Becauſe AF, IC, arc parallel and equal, FG, HI, asallo AC, FJ ©) 23. r. 
d are parallel and equal, and likewi'e AC, HG, © therefore FE, E I, & H, (<) dep. 35.1. 
EG are []s. And becauſe BF*=FA= AE=EB =EC=ED, Q) 7 ax. 1: 
* therefore ſhall E be the ceneer,from which with the extent £ A a O being ©) 34 1 
deſcribed, ſhall touch all the points 4 BCD, and- conſequently ab the fices 
of the Square, WW Dx, ; 
Prep, 


_ his..." _ —— ” 7 as 2h” tt | 5 n = We FI : A ——_ 
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Problem 9g. Prop. IX. 
About 4 given Square , to deſcribe a Circle, 


Pra. NRaw the diameters AC, B D, cutting one the other in E. From 
the center E, through Adelcribe a ©, which ſhall anſwer the 

Problem, 
(a) 4 cor. 32.1. Pro. For the © ABD=B AC= * L, Þ® therefore AE— EB, 
(b) 6. 11 Aﬀeer the ſame manner is AE=E D=EC. Theo therefore deſcribed 
from the center E paſſes through A, B, C, D, the £s of then given. 

WD n. 


Problem 10. Prop. X. 


To make an Iſoſceles & ABD, having each -. at the baſe B and D, 
double to the remaining - A, 


P 


Pra. T" Ake any Right-line A B, and divide it *ſo in C, that AB*x BC 

— ACq. Then from the center A,through B,deſcribe a ©,in which 
let be ®applied B D = AC, and joyn AD. Ilay AB Dis the Arcquired : 
Which is thus proved. 

Pro. Draw DC, and through the points ADC © deſcribe a H. Now 
ſeeing ABxBC=C Aq=B Dgq, ©it's evident, that B D touches the circle 
ACD which DC cutteth ; © therefore is the © B DC = 4, and therefore 
alſo the BDC-|-CDA'=ApCDA®*=BCD. But B DC-+ 
CDA=BDA"—CBD; * therefore the "BCD=CBD, and there- 
fore DC'= DB=" AC, ® ſeeing the © CDA=A= BDC; there- 
fore ADB=2 A= ABD. WW Dn. 


» 
ay 
2s 
3. 
aX. 
> ths 
» ths 
ax. 
I. 
tr. 
> the 


Corol. 


 Seeingall the 3 £ A,B, D, together make 2 |-s, it is evident that A is 
© of 2. Lk 


Prop. XI. 


In a O given EHF GI, to deſcribe a Pentagone Fignre equilateral 
and equiangular, 


Pra. Ake an Ifoccles A, having each at the baſe double to 

that at the vertex, * and inſcribe one equiangular thereto 

in theO given EFG. © Biſc@ the £5 at theybaſe with the lines IF, HG, 

and laſtly, joyn theſe 5 paints E, #, F, G, I, with ſo many Right-lines, and 
the thing required is done. ; 

r0, 


\ 


- aA Euclid's Shes, ” 


Pro. Seeing by the conſtruttion the LEFG,FGHHGEJIFG,EFI, 


are equal; * the Arches and their © fubtended lines FG, FH, HE, E 1, I G, (4) 26. 
are equal. Then the Arch EH= FG, Therefore if  F be put common, (©) 29: 


the Arch EHF=HFG : and fo the other fegment FG=7E=61TI= 


E H: ftherefore the ZEHF=HFG, ani the {ame may be ſaid of the (f) 27. 


reſt. Therefore is the inſcribed Pentagone both equilateraFand equiangular, 
WWD 7. 


Coyol. 


Each £ of an equilateral and equiangular Pentagone, is equal to + of 
2-5, or of one L-. 


Prop, p 4 IT. Problem 5 2. 


About a O given ABCD, to aeſeribe an equilateral and equi- 
angular Pentagone GHIKL. 


oo 6 the O given * inſcribe a Pentagone CB AE D; and from4he center /;1 rx. 
F draw the Right-lines F A, F B, &c. and to thoſe points C, B, 4, © 

E, D; draw ſo many touch lines, which meeting in the points G, &, 1, X,L, 

ſhall compleat the Pentagone required, 


2. 
3. 


3» 


Pro. Becauſe H A, H B, from the ſame point #* touchthe ©, © there- (4) cox.16 +, 
foreis HA=#HB, and *therefore the | AFH=HFB, therefore the (c) 2 cor.36 3.- 
I. 


L AFB=2HFA. Afﬀeer the ſame manner is the © BF/=J]FC,( 8 


and conſequently the © BFC —2BFI. *Butthe L AFB=CEFB, (©) 27 


) - 


'thereſore the LH FB = BF]. Butalſothe © FBJ*= FBH, and (4,1, 7: 


Io 


the fide F B is common, * therefore IB=BH=HA= AG, &c. * There- (h) 26. 
fore the ſides IH=GH=GL=LK=K1Y, the £5 alto are equal, (k) 2 «» 


becauſe double of the equal £5BHF, BIF. Therefore the Pentagone 
is both cquilateral and equiangular. W WD », 


Corol.- 


Hence, if any equilateral 2rd equiingnlar figure be inicribed in a Circle, 
and at the extremes of the ſcmidiameters be raiſed .L* to the faid dia- 
meters, theſe .[_5 ſhall conſtitute another hgure of as many equal i.cs, and 
equal 5 circumſcribed about the ©, | 


Prop. - 
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(b) 


6. 


(a) 9. Is 
(bd) 11 «6 
(c) confir. 
(d) 4A. 1 
(e) byp. 

(f) 10. ar. 
(p) Bi - Bo 


(h) cor. 16. 3+ 


Problem 14. 


2) 13+ 4+ 
I. 


Problem 13. Prop. XIIL 


In an equilateral and equiangular Pentagone given, to inſcribe 4 
Crrele, 


Pra.* ND Iſettwo LS BAE, ABC, with the Right-lines A F, B F, ® meet- 

ing in the point F. From Fdraw the Perpendiculars F G, F #7, 
FI &c. Thena © deſcribed from the center F, with the extent FG will 
touch all the ſides of the Pentagone. 

Pro. Becayſe, in the AS AB F, FBC, theſide BA=BC, and BF f; 
common, and the £ ABF©=CBF, Therefore is the {© BAF*I— 
BCF, and AF=CF. But the | B AF*=SBAE=—=B8CF=4ZBCD, 
Therefore the © FCB=EZ BCD. Afﬀter the ſame manner are all the 
other 5 biſeted. Becauſe the © FGBf=FLB, and the © G BF 
—FB_L, and the ſide FBcommon; © thereforeis FG=—=FL. In like 
manner are all the lines FX, FI, FH, equal. Thereforea © deſcribed 
from the center F, with the extent F G, paſſes through the points Z, 7, X, L, 
and touches the * ſides of the Pentagone, becauſe the £5 at thoſe points are 
right, WWD x, 

Corol, 


Hence, -if any two neareſt 5 of an equilateral and equiangular figure 
be biſeted, and from the point in which thofe bilefting lines meet, be 
drawn Right-lines to the remaining £5 of the figure, all the s of the 
figure ſhall be biſected, . 

. Schol. 


By the ſame method ſhall a © be inſcribed, in any equilateral and 
equiangular figure. 


Prop. XIV. 


CA bout a Pentagone given, which is both equilateral and equiangular 
to deſcribe a Circle, 


hn any two £5 of the Pentagone, as A and E,with the Right-!'nes 
AF, FE, meeting in the point F; the © deſcribed from the 
center F, through A, ſhall be deſcribed about the Pentagone. 

Pro. Let FD, FC, FB, bedrawn. * Thenthe £5 D, C, B, are biſeed; 
b and therefore FA= FB=FC=FD=FE. Therefore the © de- 
ſcribed from the center F, &c. ſhall circumſcribe the Pentagone. 
WW Dr. 

Schel. 


By the ſame method ſhall a O be deſcribed, about any equilateral cqui- 
angular figure, 
Prop. 
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Prop, XV. P oblem. I 5+ 


In.4 given Circle to inſcribe an Hexagone ( or ſix ſided figure ) equi- 
lateral and equiangular, 


Pra. Raw the diameter AD; from D with the extent D G delcrive 
a O cutting the © given in the points C and E, Draw the C:- 

ameters CF, EB, and joyn AB, BC,CD, DE,EF, F A, and it's done. (a; 15 4 
Pro. The Right-lines GC* =G D*==CD=DE, therefore the 4 {Þ) 5 1 
DGC is equilateral, and * conſequently equiangular. Then the CGD 6 by 3 
*=jof 2 *—=DGE'= AGF*— AGB. AndſceingCGE-|-EGF («) x1. 
*=2 Ls ſhall EGF=tof 2|-s. Therefore the 'arches and & ſubtenſes (f) 25. 
AB, BC &c. are equal, therefore the Hexagon is equilateral; and alfo (8) 25- 
cquiangled "ſeeing the ££5 of it ſtand upon equal arches. ſk 


Coy: A 


i- The fide of an Hexagon inſcribed in a © is equal to the fem 
diameter, 
Schol, 


1. Hereby an equilateral A may eafily be deſcribed in a Circle 25. by 
drawing AC, AE, CE. 

2, To make a true Hexagon upon a Right-line given CD, * Make an Azdr. T4c4. 
equilateral A C'G D, upon the given lineC D, deſcribing a O with the (a) 1+ 1+ 
extent CG from the center G. That © ſhall contain the Hexagone re- 
quired. 


Prop. XV I, Problem 16. 


In a "iven Circle to tnſcribe 4 Quindecagon (or fifteen ſided fizure) 
equilateral and equiangular, 


Pra. Ncrive in the given © an equilateral Pentagon AEFGH, and (a) 11. 4 
ballo an equilateral A A BC, then is BF the fide of the Quin- (9) 2+ 4+ 

decagon required. 

Pro, For the arch AB*© 1s, or 5+ of that periphery, whereof AF 1s 4 (c) confr. 
or 7%, Theretore the remaining part B F is ; of the periphery ; and there- 
fore the Quindecagon, whole ſide is BF, is equilateral, but it is equi- (4) 27. 3. 
angular alto,'* becauſe all the * inſiſt on equal arches, whereof eyery one 
is ,*+ of the whole-circumference, Therefore cc. 


Schol. 


= 8 
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Schol. 


4, $8, 16, Ge. by 6,4, andg, r.. 

A Circle is Gemoetrically )3, 6, 12, Cc. by 15, 4, and g, 1. 
divided into parts. 5, 10, 20, Cc. by 11, 4, andg, 1, 
15, 30, 60, Cc. by 16, 4, and 9, 1. 


To divide the circumference into any other parts, is yet unknown; 
wherefore in the conſtruRion of ordinate figures, we are forced to have 


recourſe to mechanick artifices. 


"_ 
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DEFINITIONS. 


Part, is a Magnitnde of a Magnitude, a lets of a greater, when 
the leſs meaſureth the greater. 
2. eMultiplex is a greater , when the leſſer meaſureth the 
| greater, 

3. Ratio, (or Rate) is the mutual habitude of two Magnitudes of the 
{ame kind each to other, according to quantity. 

In every Ratio, that quantity which is referred to another quantity, is 
called the anteccdent of the Ratio ; and that to which the other is referre:l is 
called the conſequent of the Ratio, as in the Ratio 6 to 3, 6 is the ante- 
cedent and 3 the conſequent. 

Note, The quantity of any Ratio, is known by dividing the antecedent 
by the conſequent; as the Ratio of 12 to 5, is expreſſed by #*; or the 


4 
OI 


: ; , A —_ 
quantity of the Ratio,of a to b, is >. Whereforc often for brevity fake we 
[, 2 denote 


4 - WES _— 
3 
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WW | a c 
denote the quantities of Rations thus; TJ ©, 0r =, 00 375 that is, the 


Ratio of 4 tob, is greater, equal, or lels, than the Ratio. of c to 4. 

4. Proportion is a Similitude of Ratio's. 

That which is here termed proportion,is more rightly called proportionality 
or: Analogy ; for proportion commonly denotes no more than the Ratio be- 
tween two Magnitudes. 

5. Thoſe numbers are faid to have a Ratio betwixt them, which being 
multiplied may exceed one the other, 

| 6. Magnitudes, are ſaid to be. in the ſame 
2, 1214, 3. b, 61k, 30. Ratio, the firſt a ta the ſecond b, and the third 
þ,20|c, 5. d1o|!, 50. c to the fourth 4, when the equimultiplices 
and h, of the firſt 4, and the third c compared 
with the equimultiplices k, /, of the fecond- b, and the fourth 4; according 
to any multiplication wnattover, cither both together g, h, are leſs thank, /, 
both together, or equal taken together; or excceding one-the other toge- 
ther if thoſe be taken 2, &, and þ, 1, which an{wer one to the other. That 
is, compare the multiplex of the firſt, with the multiplex of the ſecond, 
and the multiplex of the third with-that of the fourth; and ſee, whether 
2s often as the multiplex of the firſt contains or is contained by the multiplex 
of the ſecond, 1o often the multiplex of the third contains or is contained 
by the multiplex of the fourth z for if it be ſo, then are thoſe 4 quantities 
in the fame Ratio, otherwiſe not. . Thus, ſeeing k 30 contains g 12, as 
aftcn as { 5o contains þ 20, 'viz..27, 4, by and c, d, or 3; 6, and 5, 10, 
arc in the ſame Ratio, The note of identity of Ratio is ::, as in the former 
example, a . b :: c . d, but ſometimes it's expreſſed — = 
7. Magnitudes that have the ſame Ratio, are 
23,. called Proportionals. 
63.. 8.. When of equimultiplices, s, the mul. 
tiplex of the firſt a, exceeds k the multiplex 
of the ſecond b, but h, the multiplex of the third c, exceed not.!, the 
multiplex of the fourth 4, then the firſt 2, to the ſecond b, has a gfeater 
Ratio; then the. third c, to the fourth 4. 


”, 30j&. 6.0,4h, 
L, 60|c, 12. &,g{1, 


©, | bh 
If , >=, it is not neceſſary from this Cefinition that'g, ſhould always 


exceed k; when h is leſs than /, but it is granted that this may be. 

9. Proportionality conſiſts in three terms at leaſt. Whereof the ſecond 
(upplies the place of two. 

10, When three Magnitudes 4, 6, c, are. proportional, the firſt a, ſhall 
have a duplicate Ratio, to the third c, of that it hath to the ſecond b-: 
But when 4 Magnitudes a, b, c, d, are proportional, the firſt a, ſhall have 
a triplicate Ratio, to the fourth 4, of what it had to the ſecond b; and fs 
always one more in order, as the proportion ſhall bc extended, 


Duplicate 


ny 
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Duplicate Ratio is thus expreſſed, —=7. And triplicate Ratio thus ; 


E=5 That is the Ratio of a to c, is triple of the Ratio of a to d. 

11. Magnitudes of a like Ratio, are antecedents to antecedents ; and 
eonlequents to conſequents; asifa .b::c.d aande, and band d, 
are homologous or Magnitudes of a like Ratio. 

In the 6 following Definitions, names are given tothe 6 ways of arguing, 
uſed by Mathematicians, which will be demonſtrated in their places in this 
Book. £ 

12. eAlternate Proportion is the comparing of antecedent to antecedent , 
and conſequent to conſequent. As if a.b :: c.. d, then alternately i'tg 
# + 033 # . & BY 16, 4 

13. Inverſe Ratio, is when the conſequent is taken as the antecedent , 
and ſo compared to the antecedent as the conſequent; as a . b : : 
Therefore generally b . 4 :: 4 . c, by Or. 4, 5. 

14. Compound Ratio, is when the antecedent and conſequent taken 
both as one, are compared to the conſequent it felf;, as a. 6 ::c. 0d 
Therefore by compoſition 4-}-b .b :: c-j-d . d, by $8,.F. 

15. Divided Ratio, is when the excels wherein the antecedent exceedeth 
the conſequent, is compared to the conſeuqent. Asa .6b:: c . 4d, Therc- 
fore by Diviſion a—b .b :: c—4d . 4, by 17.5 

16. C:nverſe Ratio, is when the antecedent is compared to the excels , 
wherein the antecedent exceeds the conſequent. Asa.6::c.d There- 
fore by converſe Ratio, a.4-b:: c . c-—4, by Cor. 19, F. 

17. Proportion of equality is where there arc taken more Magnitndes 
than two in one order, and alto as many Magnitudes in another order, com- 
paring two to two being in the ſame Ratio; it cometh to pals that as in the 
firſt order of Magnitudes, the firſt is to the laſt, to in the fecond order of 
Magnitudes is the firſt to the lait. Or thus; it is a compariſon of the cx: 
tremes together, the means being omitted. 

18, Ordinate Preportionality 1s, when, as the antecedent is to the con- 
ſequent, fo is the antecedent to the conlequent, and as the contequent 1s 
to any other, ſo is the conſequent to any other. As4.6b:: 4. e, alto 
$.c:: ec . f, it ſhallbeallos.c:: &d. f, by 22, 5. 

19. Incrdinate Proportion is, when 3 Magnitudes being put, and others 
alſo, which are equal to theſe in Myultituce, as in the firſt Magnituces 
the antecedent is to the conſequent; ſo in the lecond Magnitudes is the 
antecedent to the conſequent : and as in the firſt Magnitudes the conlequert 
is to any other,ſo in the ſecond Magnituces any other thing to the antecedenr. 
Asa.b::f.g, allob .c :: e . f, it ſhall be true in ordinate pro- 
portion, 4 .C ::e . 2, by 23,5. - 

20. Any number of Magnitudes being put ; the proportion of the firſt 
to the laſt, is compounded of the proportions of the firſt to the lecond, the 
fecond to the third, and the third to the fourth &c. till the proportion 
ariſe, 


fa & 


af x1 FIE, 
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Magnitudes &quimultiplices to the ſame multiplex, are alſo equimultiplices 
betwixt themſelves, 


Theorem 1. Prop. 1. 


313 1 Jf-there be a number of Magnitudes howmany ſoever a, c, 
2.C.C.f, equimultiplices toa like number of Magnitudes e,f, each 
6 2 to other ; how — one Mapnitude a, is to one &, 
g, h. ſo multiplices are all the Magnitudes a+ Cc to all the 


other Magaitudes e -\-f, That us, becauſe a toe, and 
(2) 2 5 def. Cc to f, are * equimultiplices, If a and c be joyned in g, and 
likewiſe e and f in h, how multiplex a ſhall be of e, and c of f, 

So multiplex ſhall g be of h. 


Pro, T2 Ecauſe as well g, as b, are augmented by an equal number of 
containing and contained parts, 


Theorem 2. Prop. II. 
6 3 4 2 If the firſt a be equimultiplex to the ſecond b, as the 
8. 6 6 third c # to the fourth d, and if the fifth e be 
9 6 15 10 equimnltiplex to the ſecond b, as the ſixth t us to the 
& f. g. ho fourth d; then ſhall the firſt compounded with the 
fifth (g) be equimultiplex to the ſecond c, as the third 
compounded with the ſixth (h) # to the fourth d, 
ta) bop. Pro.**TF" He ſecond 5 and fourth d, are contained alike numbers of times 


in their multiplices 4 and c, viz. twice, and likewiſe the ſame 
ſecond b and fourth 4d, are contained alike numbers of times in their other 
9 1.8. multiplices e and f, viz. thrice. > Therefore they ſhall alſo be contained 
alike number of times in the compound multiplices, that is, if it be made 
that a-|-e=g, and likewiſe f-|- c=h; then as g contains b five times , 
fo ſhall þ contain d five times, 


Prop, 


ol 
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Prop. III. 
2 6 3 If the firſt a be equimultiplex to the ſecond b, and the 
; DB. CG. 0. third C of the fourth iy and there be onion c and f 
ST equimultiplices of the firſt and third, then will each 
a * of the Magnituaes taken be alike equimultiplex of 


both, the one & to the ſecond b, the other f to the 
fourth d. 


Pys, W Et b andd, be contained alike number of times in each of theſe (a) 1. $- 


a and c; * then they ſhall alſo be contained an equal number of 
times in any the multiplices of 4 and c as e and f. | 


Peop. IV. 


4 2 6 3 if the ff a, have the ſame Ratio to the ſecond b, 

a. b. c. d. Was thethird & to «7, d, thenalſoeandg, 

38 6 12 9 the equimmltipliees of the firſt a and the third c, 

A f, g. h. (hall have the ſame Ratio to f and hs the equi- 

I6 12 2418 multiplices of the ſecond b and the fourth d, ac- 

E ak, cording to any Multiplication , if fo taken as they 
anſwer each one the other. 


Yun [ and k the equimultiplices of e and g; and alſo m and » the (a) Þ $, 


£quimultiplices of fand h., * Then is / as multiplex of a, as k of c; 
2and alſo m is as multiplex of b,. as of 4. Therefore whereas it is 4 . b 
d:: c . d; according to the fixth definition, if / be >, =, 2m, then 
conſequently , after the ſame manner is k =, =, 2x. Therefore when 
I and k are taken as multiplices of eand gy, as mand » of f and &, then will 
it be by the 7 def. e.f:i:g. b WWD. 


Corol. 


From hence is wont to be demonſtrated the proof of inverſe ( or con 
verſe) Ratio. (c) 2 def. 5, 
For becauſe 4 . 6 :: c . d, therefore if e >, =,—>f, then is © like- 
wile eg =, =, 2h; therefore it's evident that if f >, =, =2e, then is ©) 6 &f. 5, 
hc, =,Dg; * therefore b . a-::: d. 6, WWD. 


Prop. 


© >. = by i 
_ * 
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Theorem $5. 


(a) 1. 5. 
{b) 6 ax. I. 


(C) 2 4X. 1, 


Theorem 6, 


(a) byp. 
(b) 5. 5: 


Theorem 7. 


Ya) 6 ax, 
(b) 6 def. 5. 


(t,) COr. 4 5+ 


Prop. V. 
e, 4. f, 2. 1f a Magnituae a, be as multiplex of a Magnitude b, 
© 3. $i as part taken from the one C, of a part taken from 
a, 12. b, 6 the other d; the reſidue of the one e, ſhall be a 
g, 4. multiplex of the reſidue of the other f, as the whole 


a is of the whole b, 


Ake any other g, which ſhall be as multiplex to f, as 4 is of b, or 

as the part taken away c is of the part 4d, * Therefore g-|-c is as 
multiplex of 4-J- f;, as the one c of the one 4, that is, as a of 6, Therefore 
g-|-c>— a; and*fo c that was common being taken away, there remains 


g=e. 


Prop, VI. 


If two Magnitudes a and b, be equi- 
e232» 42 [8 -* TP multiplices of two Magnitudes c, d; 
cio, fis,jien, Fo. and ſome Magnitudes e, f, equimulti- 
a 12, b18,1a 12, bis, plices of the ſame c, d, be taken away, 
c2,dg3,j6340 3, then the reſidues g, h, are either e- 
qual totheſe Magnitudes c, d or elſe 

the equimultiplices of them. 


Pro, *$ and 4, are * contained an equal number of times in 4 and b, and 

alſo in ſome of their parts c, f : ® therefore they ſhall alſo be con- 
tained an equal number of times in the reſidues g and h6, Therefore the 
reſidues, are cither equal or equimultiplices WW D. 


Prop, VII. 


24 8 24 Equal Magnitudes a and a, have te the ſame Magni- 


d. 6 tude b, the ſame proportion or Ratio, CAnd one and the 
a, a, ſame Magnitude b hath the ſame Ratio , to equai 
12 b, 12 Magnitudes a and a, 

A 


Pre. T Ake 4 and e, cquimultiplices of the -equal Magnitudes .4 and 4, 
and f any wiſe multiplex of b; then is 4* = e. Wherefore if 
d—,=,>f; then alſo e will be -—, =, >f. * Therefore a. b:: a.0 

and *by inverſion b , a ::b. a WWD. . A 
Schot, 


Lis. IV. Euclid's —— pg 


S Cc hol. 


If inſtead of the multiplex f, two equi-multiplices be taken, it ſhall 
be the ſame way proved that equal Magnitudes have the ſame Ratio, to 
other Magnitudes that are equal between themſelves, 


Prop. VIII. Theorem $ 


16 $8 5 Of unequal Magnitudes a, b, the greater a hath a greater 
"2 WW Ratio to the ſame third C, then the leſſer by, and the 
6 4 8 ſame third © hath agreater Ratio to the leſſer b, ther 
=S to the greater 4. | 

323 16 20 : 


_— d and e, equimultiplices of the faid 4, b, and alſo f a 
multiplex of c, greater than e but lels than 4, (which will eafily 


happen, if both e and 4-—e be taken greater than c.) It is manifeſt from $ 
df. 5. That © 2, and =. WWD. 


Prop. Þ i Theorem -£ 


a, b. c. UMaznitudes which to one and the ſame Magnitude have 

I5 15 4 the ſame Ratio, are equal one to the other, CAnd if 
a Magnitude have the ſame Ratio to other Magnitudes 
thoſe 1Magnitudes are equal one to the other. 


Hyp.iJFa.c::b.c, then a=b; Forlet 4 be, or 2c, * then is (a) $. 5. 
- or >. Which is contrary to the Hyp. 
Hyp. 2. fc .b::c. nc; then a=b. For let a be c- 6, ® then (b) 8. 5+ 


Sa) 


' 


C ola 
© —, Which is againſt the Hyp. 
Prop, -X. Theorem 16, 


16 8 4 Of Magnitudes havins Ratio to the ſame Magnituae, 

ts By Cn that which hath the greater Ratio, is the greater Mg- 
nitnde; and that Maznitude to which the [ime bears 
a greater Ratio, the leſſer Magnitude, 


Hyp.1.] F *=2, then a= b. For if a=b, *thena.c :: b . c. which (a) 5. 4. 


is contrary to the Hyp. If 4 —6, * then is = == Which is (b) 8. 5. 
alſo againſt the Hyp. M Hyp. 2. 


RW” * 


— 


pe I IE 
- 
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88 Lis. IV. 
Hyp. 2. If TEES ; then b-=24. Forif b=a, its againſt the Hyp. 
© Fr x for it will *follow that c . b :: c . a, If you ſay ba, * then bs =O, 


Theorem T[1. 


"ReOFem 12. 


Theorem. 13, 


fa) 6 def. 5, 
(b) 5 def. 5. 
(Cc) $ def. 5, 


Y C6 
*— 


Which is alſo againſt the Hyp. 


Prop, XI. 


, 6. C, 12, Ratio's which are one and the ſame to any third, 
6 4 4&3 are alſo the ſame one to another, 
EN 07A 
E a Propoſition is clear enough from Ax. 1. 1, For if 5 => = 
# will equal be * 


b 
Prop, XII. 
8 6. 123 9 
gs. Kh 


If any numbers of Magnituaes a, b, c, d, be pro- 
4 2. 6 3 / 


portional ; as one of the antecedents a is to one of 
the Conſequents b, ſo are all the antecedents e, 
to. all the Conſequents f. 

&. $5 


Pro.  Ake the cquimultiplices of the antecedents g, h, and of the Con- 


. ſequents k,, 1, Becauſe that as multiplex as one g is of one a, * ſo 
multiplices are g, h, of a,c; and likewiſe as multiplex as one k, is of one b, fo 
multiplices are all k, 1, of b d, Moreover becauſe a . b ::*c . 4, if gc, 
—k, then will þ —, =, 51, and ſoif g&”, = 25k, inlike manner will 
8-j-ho, =, 2k4-1. © Whereforea.b :; a-þ-c, b-|-d. WWD, 


Corol. 


From hence, if like propcrtionals be added to like proportionals, the wholes 
{hall be proportional. 
Prop. XIII. 


If. the firſt a have the ſame Ratio to the ſecond 
b, that the third c to the fourthd, and if 


13 8 6 4200 03 

o. K: i. 6 the third c have a greater proportion to the 
8, 'Þ. ©. 0.0 * fourth d, then the fifth e to the ſixth, then 
6-4. 3: 3 EW allo (ball th: firſt a have a greater proportion 


to the ſecond b, then the fifth e to the ſixth i, 


Ake g,h,p, cquimultiplices of a,c,e, and k, /, m, equimultiplices of b, d,f. 
Now becauſe that a .b :: c,. d, if hc-1, *then is 8 © k, but be- 
A 


C =” PE ET p if. . 
cauſe — CT” fo » it may be that þ = {and yet pnot = ms ©Therefore © 7 
WW D. 


Prop. 


a j-2 


" Lis. 1V. 


Euclid's Elements, 


Schol, 
_ FO 5 SET 6: £208 
If ” ha then alſo is > an f Allo, if ;c- I” #>then a 
SECS ad 
And if "i # then is "I - 
Prop. XIV. Theorem 14+ 
If the firt a have the ſame Ratio to the ſecond b, that 
Ss 23 $8 12 the third c hath to the fourth d ; and if the firſt a 
9 9 9 9 be greater than the third c, then ſhall the ſecond 
128 6 4 b be greater than the fourth d, But if the firſt a be 
a Db. C. d. equal to the third c, then the ſecond b ſhall be equal 
to the fourth d, but if a be leſſer, than is b alſo leſſer, 
(a) 5. * 
(b) byy. 
—— at” c,* then T = F » but T= T7 © Therefore - on To * There- © op 5 


fore bd. By the like way of argument, If a —=c, © then is 6—24. (e) 75. 5. 
But if 4 be cqual toc, thence. b :: *a. bf :: c , 4,5 thereforeb = d. (f) bp. 
WW D. (2) 11-5& 945. 


Prop. - % # Theorem 1< 


c, 25 d, 35 Parts a and þ are inthe ſame Ratio, with theiv like 
YT », 7 multiplex Cc and d, if taken correſpondently. 
(c, 6 :rr WW 


Et 4 be partof c, and b of 4, c ſhall contain 4 ſo often as 4 contains b. 
And:becauſe one of the antecedents 4is to one conſequent 6, * fo are all ) 2+ 5 
the antecedents c, to all the conſequents d. Therefore c . 4 :: a . 6b. 
WW D. 


Prop. XVI. 


Theorem 16. 


e 16, f 2o, Jf 4 Magnitnaes a, b, c, d, be proportional, they 


a 8, bro, alſo ſball be alternately proportional. (a, c :: b 
6.9 4, » G3 
g 8,h 1o, 


Pro.”FT” Ake e and f equimultiplices, of 4 and b, alto 2 and þ equimultiplices (a) 15. 5. 
of c and d, Th@eforce . ff :: a.6b:: *c. d* :: g . b. b) by. 
Wherefore if e =, =, —g, © then likewiſe is f ©, =, 2h. *therefore © 11+ 5: & 
8$.C::6.,.d4A WWD. a) 6 def : 
M 2 - Sebel. * EY 


a nd 


4 P's - 
? 4 >» as 
.= " « 
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Schoel. % 


Alternate Ratio has place only then when the quantities are of the ſame 
kind, For heterogeneous quantities are not compared together, 


WS - 


45 OL Ee 2 2 vo and ML one os 5, Ht *3 


FC 


Theorem 17. Prop. XV LT. 


C 12: e6. If AMagnitudes compounded be proportional, 
216, bs. they ſball alſo be proportional when dtvi- 
d4. fa, ded, Thatis,ifitbhea. d ::b. f,it 

ſhall -be alſpoG . d :: ef, 


(4) 4 def-5* Pyo, A and b are proportionals, * therefore of their parts 4 and f, they 
: A contain alike number in a like Ratio ; therefore if thelc-parts be 
taken from each of their reſpective wholes, the remainders c and e ſhall alſo 
contain their parts alike numbers of times: therefore it ſhall be as c , 4 


3-0. fo WWD: 
Prop. XVIIL 


'*Fheorem 1%. 


C12. e6. If Magnitudes divided be proportional , 
216. b 8. the ſame alſo being compounded ſhall be 
d4. f2, proportional, That #, if it be d . & :: 


f . ce, itſhallalſobe a. d :: bf, 


1 byp. Pro.* He parts c,e, contain parts d, f, in a like Ratio; therefore if 
. theſe be added to them, the wholes a, 6, alto ſhall contain their 
parts d, f, in a like Ratio, WW D. 


Theorem- 19. Prop, LIE 


d4. f2. If the. whole a, be to the whole b, as the 
2 16, bs. part taken awayd, is tothe part taken away 
C12, e 6. f, then ſhall the reſidue e be to the reſidue 

e, as the whole a ts to the whole b, 


(a) 6p. Pro.*C Ecing a, b, d, f, are proportionals; ®it ſhall beb . f:: a. 4 


(b) 16. 5» © Therefore it ſhall be as f-. e :: 4. c, and laſtly as f . 4 2 
(C) 17-5 g&:. C, that was .0::c.co WWD. 
Corol, 
If like proportionals be ſubtracted from like.proportionals, the reſidues 
ſhall be proportional. 


2 Hence is converſe Ratio demonſtrated. Þ 

Leta.c::b.e, thena.d:: b-.f. For by * permutation @ . 6 
a)ifts 5ic.e; * therefore a. b :: d . f, whence again by permutation 4 . d. 
(b) 19: % 339. WEL bo Prop. 


4 
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Euclid's Elements. 


ea 
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Prop. XN X. Theorem 20, 


129 6 If there be 3 Magnituaes a, b, Cc, and others d, e, f, : 
fb. £: equal to thoſe in number which being taken two and two 
8-6 4 in each order are in the ſame Ratio, and if of equality 
d. ec. f. the firſt a be greater then the third c; then ſhall the 
fenrth d be greater than the ſixthf, But if the firſt a be 
equal to the third c, then the fourth d is ſo to the fixthf, and 
if a be leſs than c, ſo d is leſs than f, 


I, Hye] = acc. Becauſe *e. f:: 6. c by *® inverſion; it + 20 be nn -—-Y 
C a F (7 j a 

f-e::c.b, But, 2x © Therefore [2 or — there- (c) hyp. 8. 5. 

. e e (d) ſchol. 13 5. 


fore def. WW D. | (C) 10. 4. 
2. Hyp. By the ſame way of argument if ac, it will appear that 
d =D f. (f) 7. 5. 


3. Hyp. If a=c. Becauſe f.et::c. b::\a.b:: d.e; * there- (BE) 11:59 5. 
fore s d =f. WW D. 


Prop. XXI. Theorem 21, 


18 12:4 AJf there be 3 Magnitudes a,b, C, and others d, e,f, 
© > -© equal tothem in number, which taken two and two are 
27 9 6 in the ſame Ratio; and their proportien inordinate 
d.- & 8: (a. b::e.f, mdb.c::d.c) and if of equa- 
lity, the firſt a be greater than the third c, then ss 
the fourth d greater than the ſixth f, but if the firſt be equal to 
the third, then is the faurth equal to the ſixth , if leſs, ſo ts the 
other likewiſe, 


1. Hyp.JF a= c; then becauſe *d.e :: b. c, therefore inverſely e (41 j,,, 
4 4 ec Aa — - 41S XL 
d ::; c . b, but pI $'s* therefore 7—> 7; that a therefore (c) ſchok. 13 5. 
" {oo * (d) 10.9% 
2. Hyp. By the like argument if a2, then is 4 => f. (6) Yor 
3. Hp. If a=c; then becauſee..d::c.v::4.0:: "ef, (@) g.5. 
5 therefore is d=f. WW D. 
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hb. dc 


Theorem 22+, 


(a) byp. 

(Þ) 4+ 5: 
(Cc) 20.5» 
(d)-6 def. 5, 


Theorem 23> 


(a) 2. 5» 
®) war 
C) 17 dCeſe, 5» 
(d) 6def5. 


*22 © 23 $ 
© 20 dlef. 5, 


Prop. XXII, 


If there be any number of Magnitudzs 
a, b, c, and others equal to them in num- 
ber d,e,f, which taken two and two ire 
in the ſame Ratio, (a. b::d , eand 
b.c:: e . f) theyſhallbe inthe ſame 
Ratio alſo by equality, (a .Cc::d .F,) 


Pre." F" Ake g, b, k,, equimultiplices of «, b, c, and /, w, n, equimulti- 
plices of 4, e, f. 
Pro. Becauſe *@ . b :: d . e; *thereforeg. h:: / . m, andin like 
manner h , k :: m . n, therefore, if g&+, =, =k, *then is [>> =,5 
n, *thereforea.c :: d. f. 


Prop. XXIII. 


18 12 4 If there be 3 Magnituades a, b, c, and others d, e, f, 

& Os equal to them in number , which taken two and two are 

27 9 6 in the ſame Ratio aud their proportionality inordinate 

©. te aa.b::e.fandb.c::d. ce) they (hb! be 
in the ſame Ratio alſo by equality, ( that F7 | 
c:3d. tv) 


tes 48S, =, 6h a ſhall be —_— "=; f » And the taiic will 
hold in their equimultiplices, Therefore of © equality © in the 
ſame Ratio that 4a is to e, ſhall 4 be tof, thatis, a.c::4d. ff. 
Wi -*Þ. 


Corol. 


* Ratio's compounded of the ſame Ratio's, are amongſt themſelves 
the fame; allo the ſame parts of the ſame Ratio's, are among themlelves 
the ſame, 


Prop. 


Lis. IVY. Euclid's Elements. 


Prop. XXIV, 


4 2 6 If the firſh Magnitude a have the ſame Ratio to the 
' W- ſecond b, which the third C , bath to the fourth d; 
3 10 15 and if the fifth e have the ſame Ratio to the ſecond b, 
a £7 which the ſixth f hath to the fourth d, then ſhall the 
14 21 firſt compounaed with the fifth (g) have the ſame Ratio 
g. h, to the ſecond b, which the third compounded with the 


ſixth (h) hath to the fourth d, 


a is ſuch part of either 4 or e, as d is of cither c or f. * There: 
fore alſo ſhall þ be fuch a part of the compound g, as 4 is of the 
compound h, WW D. 


Prop. XXV. 


1249 3 If 4 Magnituaes be proportional (a .b::c.d) 
a. b. c. d. the greateſt a, and the leaſt d, ſhall be greater than 
mW the remaining two b, c, 


We. Rom 4 12 take c 9, and there will remain ez. Alſo from b 4, take 

d 3, and there will remain f 1. Now becauſcitis a. b :: c . d. 
it ſtall alſo be by diviſion 4 . 6 :: e . f. Buta 5-6, therefore alſo e cf. 
Therefore ( the compound of c - e viz.) a-l-d = b (=4-f) þ+c. 
WW D, 


Prop. XXVI. 
$ 4 5 3 Af the firſt a have a greater proportion to the ſecond b ; 
"= WI than the third c, tothe fourth d ; then contrary wiſe, 


by converſion , the ſecond ſhal have a leſs proportion 
to the firſt, than the fourth to the third, 


His and the other cight propoſitions remaining , ſecing they are 
not Euclid's, we ſhall no otherwile demonſtrate then by reicrring 
to the propoſitions of Emclid beforegoing in which they are virtualy 
contained. 
This Prop. is contained inthe 4th, and 1cth, of the 5th.. 


(a) byp. 
(Þ) 15, J« 


Theorem 2* 


Theorem 25, 


«- 
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Theorem 27. 


Theorem 28. 


Theorem 29. 


Theorem 30, 


8 4 5 
b 


Prop. . XX VII. 


8 4 5 3 if the firſt a have agreater proportion to the ſecond b, 

"WW 2 + *® than the third c to the fowrth d; then alternately 
the firſt a ſhall have a greater proportion tothe third 
c, than the ſecond b to the fourth d, 


This is contained in the 16th, of the 57h. 
Prop. XXVIII. 


5 3 if the firſt a have agreater proportion to the ſecond b, 

C. 0. than the third c tothe fourth d, then the firſt a com- 

F-28 pounded with the ſecond b, ſhall have a greater pro 
portion tothe ſecond b, than the third © componnaed 
with the fourth d, tos the fourth d, 


» BD 


This is contained in the 18h Prop. of the 5th. 


Prop. XXIX. 


3 If the firſt a compounded with the ſecond b, have 
"8 greater proportion to the ſecond b, then the third c 
"ES compounded with the fourth d hath to the fourth d; 
then by diviſion the firſt a ſhall have a greater pro- 
portion to the ſecond b, then the third c tothe fourth d, 


This is contained in the 17th of the 5th. 


Prop. XXX. 
8 4 5 3 uf the firſt a compounded with the ſecond b, have a 
a. b, c. d. greater proportion to the ſecond b, then the third 
& 13 © 8 c compounded with the fourth d hath to the fourth d, 


then by converſe Ratio ſhall the firſt a compounded 
with the ſecond b have a leſſer Ratio to the firſt a , than the third 
c compounded with the fourth d ſhall have to the third c, 


This is contained in the 19th of the 52h. 


Euclid's Elements. 


Prop. XXX1. Theorem 3+ 


9 5 If there be three Magnitudes a, b,c, and others 
d. e. ft. alſo d,e,ft, equal to them in number, and if 
there be a greater proportion of the firſt of 


the former a to the ſecond b, than there is of the firſt of the laſt d 


to their ſecond e, (that us, Ty ) and there be alſo a greater 


a 
b 
proportion of the ſecond of the firfl Magnitudes b, to the third c, 
than there is of the ſecond of the laſt Magnitudes e, to their third f, 
( that us, 2 © —) Then by equality alſo ſhall the Ratio of the 


firit of the former Magnituaes a to the third c, be greater thay 
the Katio of the firſt of the laſt Magnitudes d, to the third f, 
( that is, =>) 


This is contained in Prop. 20th and 22th. 


Prop. XXXII. Theorem 32. 


168 5 If there be 3 Magnitudes a, b, c, and others d, ef, 
2. b. c. equal to them in number and there be a greater pro- 
9 6 portion of the firſt of the former Magnitudes a, to the 
d. c. f ſecond b, than there is of the ſecond of the latter e, to 


the third f, (that br,” - ») and alſo the Ratio of the 
ſecond of the former b, to the third c, be greater than the Ratio of 
the firſt of the later d, to the ſecond 6, (that ts, - _ ) then by equa- 


lity alſo ſhall the proportion of the firſt of the former a, to the third 
C, be greater than that of the firſt of the latter d, to the third f, 


Cc Cc 


This is contained in the 21th and 23th Prop. of the 5th. 


N 
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Theorem 33. 


Theorem 34» 


Prop. . XX XIII. 


12 6 | 

a. b, If the proporticn of the whole a to the whole b, be greater 
$3 than the proportion of the part taken away c, to the part 
c. d taken away {1 » then ſhall alſo the Ratio of the remainder 
8. 3 e to that of f, be greater than that of the whole a tothe: 
ef whole b, 


This is contained in the 18h- 
Prop. XXXIV. 


5 3 If there be any number of Magnitudes a, bs, 
& fo and others d,e, f, equal to them in number-; 

and the proportion of the firſt-of the former 
to the firſt of the latter, be greater then that of the ſecond to the 
ſecond, and that greater than the proportion of the third to the 
third, and ſo forward ; all the former Magnitndes tigether ſhall 
have a greater Ratio to all the latter together, than all the former 
omitting the firſt, ſhall have to all the latter , omitting the firſt , 
but leſs than that of the firſt of the former tothe firft of the latter , 
and laſtly greater than that of the laſt of the former, to the laſt of the 
zatter, 


T His being of no uſe in the following demonſtrations, we paſs as the 
; Other 7 beforegoing. 


The moſt notable Prop. of this Book are the 15, 16, 17, 18, 


_——Y 
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SIXTH BOOK 


OF 


Euclid's Elements. 


DEFINIFIFFENS. 


The Right-lined figures are ſuch, whoſe ſeveral £-* are equal one 
to the other, and alſo their ſides about the equal £* propor- 
tional; as e4 BC, DEF, For, 

The £ B=E, and AB. BC:: DE. EF. 

Alſo the - A=D, and BA. AC:: ED. DF. 

Laſtly, the - C=F, nd BC .CH:: EF. FD. 

2. Reciprocal fpgures are, when in either figure the terms are the antece 
dents and conſequents of Ratio's 

As the [1* BD, BF: for AB. BC :: EB. BG. 

3. eA KRioht-line AB, is ſaid to be cut according to cxtreme and meat, 
proportion , when, as the whole A B, is to the greater ſegment AC, to 15 
the greater ſegment AC, to the leſſer CB.(AB.CA::CA.CB.) 

4. The eAltirude of any figure, is a perpendicular line AC, draryn from 
the top A to the baſe B D, 


N 2 &, of 


6 LE 
[ge OS” — 
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5. eA Ratio, is ſaid to be compounded of two Ratio's, when the quan- 
tities of the Ratio's being multiplied the one into the other , do produce 
any Ratio. 

As the Ratio of 4 toc, is compounded of the Ratio'sof a to b and of b toc. 
(2) 20. defe 5, 8,0 0, 


(i 25-5. For gertg? = =P 
Theorem 1- Prop. T. 


Tnanles ABC, DE F, 4nd Parallelegrar:s CG, DF, which have 
the ſame height , are in proportion one to the other, as their baſes 


BC, EF. 
WI» > Akke BI = BC, and FL=EF, and draw AJ, DL, "The A 
(d) 38. 1»  ABC= ABI; andallpDFE=DFL. Therefore the A ACF 


is as multiplex of the A ABC, as the baſe IC is of the-baſe BC; and 

.. the A DEL. as multiplex of the A DEF, as the baſe EL is of E F. 

pt But f /C&t,=,DEL, ©then is the A AICT, =,,=DEL,; and 
(e)41.1515-5. therefore *BC , EF:: A ABC. DEF:: © CG. EH, WWD. 


Sch. L. 


Triangles and []* whoſe baſes are equal, are in ſuch proportion as their 
altitudes 


Theorem 2, P roPp. IT. 


5 If to one ſide CBsf 4A ABC, be drawn a parallel Right-line E D, 
| the ſame ſhall cut the ſides (AC, AB) of the A proportionally, 
And if the ſidles of the & be proportionally cut, then a Right-line 
E D, joyning the points of ſection, ſball be parallel to.the remaining 

fiae f the A CB. 


(a) 37.1. 4yp-1. Ecauſe the. A DE B*= DEC, therefore ſhall be the AADE 
(d) 7. $- . DBE:: ADE. ECD. ButtheA ADE. DBE:: 
(c) 1. 6+ *AD. DB, andthe A ADE. DEC:: AE. EC, *therefore 4 D 
5 ., D8:; 48,56 

Ff1 4 5. Hyp. 2. Becauſe AD . DB:: AE. EC, *© that is, as the A ADE. 
(2) 39.1» DBE:: ADE. EC D; *therefore is the ADBE= ECD, 6there- 


fore DEIIBC. WW D. 
Schol. 


If there he drawn many parallels to one ſide of any A, thenall the ſegments 
of rhe other ſides ſhall be proportional. 


Prop. 


> a 


—_— 
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Prop. III, Theorem 3. 


If an 7 A, of 4A ABC be biſetfed', and the Right-live AD, 
that biſeits the /, cut the baſe B C alſo ; then ſhall the ſeements 
of the baſe BD, D C, have the ſame Ratio that the other ſides of 
the & BA, AC have, and if the ſeaments of the baſe BD, D C 
have the ſame Ratio, that the other fides of the & haveB A, AC, 
then a Right-line A.D, drawn from the top A to the ſeftion D, ſhall 
biſeft that 7 A of the A, 


Pre. oduce AC, and make AE=AB, and draw EB. 

, Hyp. 1. Becauſe AE = AB, therefore is the © A B E* = EÞ— Ga) 5.1. 
+BAC©=D AB, *therefore D AIlEB. *Wherefore CA, AE 3% 1: 
B)::CD. DB (c) bp. 
(AB) :: - (d) 27. 1+ 

Hyp. 2. BecauſeCA, AB(AE) :: CD. DB, *is DA|lBE; (e) 26. 1. 
and 6 therefore isthe LCAD=E; andthe L DAB5=ABE*— E, (8) 29. 1. 
b Therefore the ECAD=DAB. Wherefore the © C AB is biſeed, ©) 1+» «+ 
WWW D:. 


Prop. IV. Theorem 4. 


Of equianguler A* ACB, DBE, the ſides are proportional whith 
are about the equal -* CandB (thats, AC. CB:: DB 
.. BE.) and the ſides BA, E D, which are ſubtended under the 
equal £3 C and B, are homo/ogous, or of like Ratio, 


Pre. C Et the fide C B, in a GireR line-to the fide BE, and produceC 4 
and E D, till they * meet. (a) 22. 1: 

Pro. Becauſe the . C*=EBD, ſhall CFI|BD. Alſp becauſe the (>) + 
LCB A? —BED, © thereforeis B AIlEF. ThenisBAFD a] and (c) wa 
« therefore AF=BD, and AB = * FD. Whence it's evident that oy 
CA. AF(BD) ::*CB . BE, * by permutation therefore AC . CB«{(F) 16. 5. 
::BD.BE, alloCB. BE:: FD(A8). DE, * and thence by (8) 22. 5+ 
permutation CB , AB :: BE . DE, * wherefore allo by equality AC 
. AB :: BD. DE. Therefore &c. 


Corol.. 
Hence, sa#C.ZBD::CB. BE:: AB. DE. 
Schol. 


Ifina A PC E, there be drawn A B|lF E (one of the (ides,) the A 
AC3 ſhall be.like to the whole FC E. 


Prop; 


Theorem 5, 


(a) 23. Is 
(bd) 32. 1- 


(C) 4. 6. 
(d) byp. 


(e)11.545 9.5. 


(f-) $. 1. 


(8) 32. 1. 


Theorem 6. 


(a) 32. Is 


(b) 4. 6. 
(c) byp. 
(d) 9. 5+ 
(e) byp. 
(f) confer. 
(B)-4+ [+ 


(Hh) 32. Is 


Theorem 9. 


(a) byp. 


(Dd) 32. IO. 


(Cc) 4. 6. 
(4) byp, 

(Et) 9. 5» 
(f) 5. I. 


Fg) cor. 17.1- 


: ; S 
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Prop. V. 


If two. As ABC, DE F have. their ſides AB,BC, proportional te 
DE. E F, the As are equiangular, ana their /* (viz. D, A, E, 
B; F, C) equal, unaer which are ſubtended the homologous ſides, 


Pro, YPon the line E F, and at.the point.E, * make the LFEG = 8B, 

A. andat F make the <EFG =C; *whenct the - G =A. There- 
fore GE . EF :; < AB. BC :: *DE . EF, *and therefore GE = 
DE. Likewiſe GF. FE*®:: AC.CB :: *DF. FE, © therefore 
GF=DF. Therefore the A* DEF, GEF, are mutually equilateral. 
f Therefore the }D = G= 4A, and the . FED*=FEG=8B, and 
E conſequently the \ DFE — C. Therefore G&c. s 


Prop, VI. 


If two A* ABC, DEF, have one £ A equal to one £ D, and 
the ſides about the equal 5, A,D, proportional, (BA, AC :: 
ED . DF.) then thoſe As are equiangular , and have thoſe 
E, B, C, F, equal, under which are ſubtenaed the homologons ſides 
BA, ED, AC, DE. | | 


my the Right-line EF make the LFEG=B, and EFG=C, 

Pro. * Then will the © G6 — 4, Therefore AB. AC:: *GE 
.GF::DE. DF, %and therefore DE=GE, and DF=GF. 
But the D=*©ADfG,; therefore the © DEF5=GEF=8B," and 
conſequently the LEFD=C. WWD. 


VII. 


If two A+ ABC, DEF, have one A, equal toone  D, ana 
the ſides about the other /5 ABC, E, proportional, (AB . BC 
:: DE . EF) and if they have both the. remaining / C, F, 
either leſs or not leſs than a Right 7 ; thenſhallthe A* ABC, 
DE F, be equiangular , and have thoſe 5 equal about which the 
proportional ſides are, viz, ABC, DEF. 


Prop. 


Pro. Ge Cand F, be leſs than 1, and let, if it can be, the © AB C 

, and make the } ABG=E. Then ſeeing the £ A* = D, 
d ſhall the < AGB = F. Therefore AB. BG :: ©DE. EF :: *AB 
. BC; *©therefore.B G—= BC, * therefore the © BG C=BCG. 


(h) cer. 13 +. FTherefore BGC=C isleſsthan al, and *confequently, AGB or F Lt 
whic 


0 4 4 


Lis. IV. 


Euclid's Elements. 


—>F 


ION 


which is againſt the Hyp. Again, Iet Band E be > L alfo, then ſhall 
BG = BC, and * conlequently the © BGC= BCG, and not lels than L- 
| which is alſo abſurd, Therefore ACB=F, and eonfequently B = E 
WW D, 


If in a Right-angled A ABC, from the rieht *BAC, there be 
drawn A D, a Perpendicular to the baſe BC ; then the A»(ADC, 
BDA) about the Perpendicular arg like both to the whole ABAC, 


Prop. VIII. 


and alſo one to the other, 


Pro. 


1. The Perpendicular from the right to the baſe, is a mean propor- 
For BD . DA:: DA. 


Ecauſe BAC =" ADB=®*L., and the -* B common ; 
BAC, ADB, © are like. By the ſame argument BAC, ADC, 
are like, * whenceallo A DB, ADC, will be like. 


Corel. 


tion between the ſegments of the bale, 


DC. 


2. Either of the leggs of the |. is a mean proportion between the whole 
Hypothenuſal, (or baſe) and that ſegment thereof which is adjaceat to that 
raFEC. MC :: dC. DG CP, #4::34,. BA 


Pro. For GB . AG :: ©FD . AD; whence by * compoſition, AB . 
AG :: AF , AD. Therefore ſeeing AD=* AF, (hall 4G=4 AB, 


WWD. 


the A) (a) 19 &x#. fo 


leg 
Prop. IX. 
From 4 Right-line given A, to cut off any part requircd, as : 
(AG.) 
Pra. 


Rom the point 4, draw: as infinite line A © any wiſe, in which 


? (k) 5. to 
»(D 19-6 


Theorem 


(b) hyp. 


s. 


(Cc) 32.1 54.5, 


(J) 24. $6. 


e) 4+ 6+ 


Problem 


) %» Oo 


take any three equal parts AD, DE, EF, joyn F B, to which (6) 31, x. 
from D, * draw the parallel DG; and the thing is done. 2 


WW Dn. 


To divide an undiviaed Right-line grven A B, as aother given line 


Prop. XN. 


AC, was out (in D and E.) 


Pra. D 


the parallels E G, DF, meeting with the Right-line that is to be cut, in G 
and F; then the thing is done, 


Raw BC joyning the extremities of the line divided, and of the 
line not divided ; and to that line from-the points Ez D, * draw (2) 31+ 1s 


Pro, 


(6) 2+ 6. 


(d) 1 3. ©. 


Problem 


3 
5% 


" 
"- . 
__— 
. 0 
A. 


wes . I 


hy. DC mme——_—_ 
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(a) 31. I. 
(bd) .2. 6. 


- ®©ro. For let D H be drawn *parallel to AB. Then AD. DE:: 
bAF. FG, and DE. EC*:: DI. IH:: FG, GB. WWwDsa. 


(Cc) 34-16 7-5. 


Problem 3. 


Problem 4. 


(2) 2.6. 


Problem 5. 


(a) Jt+ 3- 


(Þ) cov. $. 6. 


Schol. 


Hence is learnt with any extent of the compaſſes, to cut a Right-line 
given into as many equal parts.as you pleaſe. As admit, I would divide 
the Right-line AG into 6 equal parts. 'Draw an infinite line A R, and an- 
other G #, parallel thereto; then take any extent in the Compaſſes, and Jay 
it off 5 times from A to N,0,P,Q ,R; and alfo 5 times from G, viz. to, 
L, K, I, H; ( always one leſs than are required in A-G; )) and draw H N, 
IO, KP, LQ, MR; theſe lines ſo drawn ſhall cut the Right-line given 
AG into 6 parts, as require. 


Prop. XI. 
Two Right-lines AB, B C, being given, to find a third proportional. 


Pre. \/ N/ it the two given lines make the Right-angle A BC, alſo 

another Right-angle AC D, —_ ng CD.L AC, and 
extending it till it meet AB protrated in D. Then it's evident by cor. 8. 
6. that BC is a mean proportional, and conſequently, AB . BC :: BC 
. BD. WWD x. 


Prop. XII. 


Three Right-lines AB, BC, AD, being given, to find a fourth 
proportional D E. 


F the lines A B, BC (placed in a dire& line) and A D, make an 
LD AC, and joyn BD, and laſtly, draw CE|| B D, ſo ſhall 


D E be a fourth proportional required. 
Pro. For C E\|B D: *therefore AB . BC :: AD. DE. WW Dn. 


Prop. XIII. 


Pr a. 


Two Right lines AB, BC, being given, to find « mean propor- 
tional BD. 


Lace AB, BC, ina direQ-line, and on the whole line AC, 
deſcribe the ſemicircle ADC. On B raiſe the perpendiCular B D, 
meeting with the periphery in D, ſo is B D the mean required. 
Pro. For letting A D, CD, de drawn, ſeeing from the * UL. of the Right- 
angled A A DC, is drawn the perpendicular D B, ® therefore AB. BD 
:: BD. BC. WW Dn. | 


Pra. 


Corol 


Euclid's Elements. 


Lis. IV. 


Corol. 


A Right-line drawn from any point in the Circumference of a Circle 
Perpendicular to the diameter, is a mean proportional between the ſegments 
of the diameter, | 


Prop. XIV. Theorem 9. 


Equal 0*BD, BF, having orc F.. ABC, equal to one EBG, 
have the ſides AB, BG, EB, BC ; which are about the equal 
{£5 reciprocal: CAzd theſe []* which have one - equal to one A, 
and the ſides which are about the equal -* reciprocal , are equal, 


Pro. Et the ſides AB, BG, about the equal £* make one Right-line; ww TO 
* wherefore E 2, BC, ſhall do the fame. Let FG, DC, be pro- (c) ,. «. 
duced till they meet. | (d) 1. 6. 
Hyp. 1. AB. BG *:: BD . BH:: ©BF. BH :: *BE . BC. (e) 1145- 
*Therefore ce. (f) Ho 6. 
Hyp. 2. BD. BH :: *AB . BG :: 5BE.BC:: "BF . BH. I. 

* Therefore the ] BD = BF. WW D. (k) I. 7 945, 


Prop. XV. Theorem 10. 


Equal A* ABC, DBE, having one ABC, equal tos one <. 
DBE, their ſides which are about the equal -* are reciprocal 


(AB. BE:: DB. BC) and thoſe A+ which have one / ABC 
equal te one DBE, and have alſothe ſiaes that are about the equal 
L* reciprocal, are equal, 


Pre. Et the ſides CB, BD, which are about the equal -* be ſet in a | 
ſrait-linez *then A BE is alſo a Right-line. Let CE be drawn, (2) 15-t- 
Hyp. 1. eAB . BE :: *A ABC . CBE ©: DBE.CBE :: dDg ©) \- 6: 
. BC; * therefore Cc. $5 - = 
Hyp. 2- A ABC . CBE :: AB. BE :: DB . BC*:: DBE (e) by. 
CBE: f therefore the A ABC= DBE. WW D. (f) 11.9 945+ 


—” S 


a 


a a ith =_ 4 
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Theorem I1, Prop. XVI. 
If 4 Right-lines.A, G, F, B, be proportional, the Reftanzle AC, 


comprehended under the extremes AB, BC, « equal to the 
R:ttangle F G, comprehended under the means EF, FG. Cand 


BC, be equal to the Refttangle F G, cemprehended under the 
means F E, E G, then are theſe 4 Right-lines proportional, 


a) 10 ax. 1. Hyp.1. He £© B and E are right , and * conſequently equal,” and by 


(b) 14. 6. hypotheſis AB , EG :; FE. CB. *® therefore the © 
(c) byp. AC= F6. 
(0) 14+ 6. Fiyp. 2. The DACE=FG, and the .B=E,; *therefore AB . 


£0 :: EF, CHISTTD. - 
Cer.l. 


Hence, it's eaſie ro reduce one Rectangle into another of. a given length 
or breadth. 
LaOrem- 12. Prop. XVI. 
_ DT 
If 3 Rizht-lines A, F, B, be proportional, the Reftangle AC, 
comprehend unaer the extremes AB, BC, #i© equal to the 


Fe qrare E G, made of the mean F, CAnd if the Rettangle AC, 
comprehendgg under the extremes AB, BC, be equal to the 
Square E.G, made of the mean F, then the three lines are jpro- 
« pertioual, Take GF=F E. 
Fo 9p AF: FE ::*FE(GF) , CB; therctorethe DT AC®=GE 
Ab) 16.6 —=FE9q 


(c). 29 def. 1. Hyp. 2. Then AC®=gEG=FEgq. *© Therefore AB. FE:: 
(0 JEYpe FG(EF) / BC. WWD, 
(e) 16.6. Cart 


Let axb=c?, then &.c.:; c . b. 
Probiem . 6. Prop. XVIII. 


Upon 4.Rieht-line given AB, to deſcribe a Right-lined figure C D- 
E FG, like and a like ſituate to 4 Right lined figure given ABHIK. 


Eſolve the Right-lined figure given into-A*, by drawing CF, DF. 

a Make the } TJAB=FCD, *and the LIBA—FDC, *and 

the  IBH—=FDE,andBIH=—=DFE, allol AX—FCG, and AIXK-: 
=CFG.Then ſhall ABHIX be the Right-lined figure ſought. Pro, 


(a) 23+ Is 


if the Reftandle AC, comprehenaed under the extremes AB, 


a. ed. nd. an ©@ 


i 4 " LS. 
4 kl. : i; wy * 7 > , 
% 


CY ET _— 
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Pro. For ſeeing the L1I AB*-== FCD, and IBA®=7 DC; ſhall the (b) conf. 
Z AIB©=CFD, and becauſe IBH*—FDE, andBIH*=DFE, (© 3 | 
ſhall BHI=DEF; allo becaule IAK*=—=FCG, and AIK* = CF6, 
ſhall AKI=CGF. Andbecauſec [AB*=FCD, and I AK*=FCG, 
ſhall the whole BAK*=—DCG; and becauſe ABI*— FCD, and 
IBH*=FDE, (ſhall ABH®*=C DE, andlaitly, becaule 7 [B*>—E FD, ("SS 
and BIA®*=PFC, and AIK*®=CFG, ſhall HIK*—=EFG. The 
Polygones thereforc are mutually cquiangular., And becauſe the A*are , . 4 
equiangular , therefore AB . BH*®:: CD, DE, nd RA.KI :: FP 
GC. GF, Gc. * whence by equality K 4 . AB :: :: GC . CD, Ge. (1) 22. 5: 
therefore allo like ſcituate, WW D. 


Prop. X 13 Theorem 12- 


Like A* ABC, DEF, ave tn duplicate Ratio of their homologous 


ſaes, 


F the A* be equal it's evident without farther demonſtration. But when 
unequal, its thus, demonſtrated. (a) IT. 6. 
*Make BC. EF:: EF. BG, andlet AG bedrawn. Then becauſe (9) —_ 6 
eAB. DE ::* BC. EF*©:: EF , BG, andthe £B = E, *there- (4) 15. 6. 
foreis the A ABG=DEF. Butthe A ABC . ABG :: ©BC.. BG, (8) 15+ 6 


"7%... voy ABC wa ABC, BC? LS (e) _ 
an Bo —EFP? tnererore ABG tnat 1s DEF =" tnat 1$ IN a 'f " ef. Ge 
duplicate Ratio. WW D ho TITS 
uplicate Ratio. : 
Cerol. 


If three Right-lines a, b, c, be proportional, then as the firſt is to the 
third, ſois a A made upon the firſt 2, to a A like and a like deſcribed upon 
the ſecond b : or 1o is a A deſcribed upon the ſecond b, to « A like and a like 
deſcribed on the third c. 


Prop. Theorem 14 


Like Polygones are divided into equal As, both equal in number and 
homologous to the wholes : and the Polygones have a double Ratio 
one to the other, of what one homologous ſide hath to the ether homolo- 


gors ſide, 


Proi, He © K*=6G,andKIl.KA:: FG. GC; * therefore the (a) by. 
A* IK 4A, and FG C are equiangular. Afﬀer the ſame manner ©) 6+ ©. 
are the * [ HB, FED, like. Thetefore feeing the © K Al®=GCF, 
| O2 and 
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(c) byp. 
(d) 3 ax.I. 
(CE) 32» Is 


(f) 19. 6. 


(g)byp.G16.5, 
(b) jchol. 23.5. 
(£) 12+ 5+ 


* 18. 6. 


Theorem I5: 


Theorem 16. 


(a) 19. 6. 


and the AsIT BH*=FDE, ani the whole } XK AB=<©GCD, and 
ABH<—=CDE, the remaining © / AB*=FCD, and IBA=FDC,; 
and confequently AT B*= CFD. Thereforethe AS AIB, CF D arelike, 


therefore Cc. 
2. Becauſe the ASK AI, GCF are like, * therefore is RAT KA® 


"Y aa - ©. 
AB? BHIF BH 


For the ſame reaſon is5——;= G75 laſtly DEF = DE Nowbecauſe that 


K A . GCs$:: AB. CDS:: BH , DE; *thereforc is the A XK 41 
, GCF :: ABI . EFD:;: BHI. DEF 6$:: the Polygone KABHI 


K A*. 
, UCDEF 7s =& 
GC Corol. 


1. If 3 Right-lines be proportional; then as the firſt is to the third , ſo 
is a Polygone made upon the firſt, to a Polygone made upon the ſecond , 
like and a like deſcribed, or lo is a Polygone deſcribed upon the ſecond toa 
Polygone made-on the third, like and a like deſcribed, 

By which is diſcovered a method of inlarging or diminiſhing, any Right- 
lined figure in a Ratio given ; As if you would make a pentagone quintuple 
of that pentagone whereof A B is the fide, then betwixt AB, and 5 A 8, 
find a mean proportion, * upon which make a pentagone like that Siven, and 
it ſhall be quintuple of the pentagone given. 

2, If the homologous ſides of like figures be known, then will the pro- 
portion of the figures be evident, wiz. by finding a third proportional. 


Prop. X XI. 


Ri2ht-lined figures ABC, DEF, which are like to the ſame Right- 
lined fizures G HI, are alſo like one to the other, 


Pre. Or the © A*= G*=D,; andthe <C*=1*=F, and the 
B*—H*—E. Ao*BA. BC::GH. HI:: DE. EP, 

and*BC.CA:: HI. IG:: EF. FD, and BA. A4C::: HG 

.GI:: ED; DF. Therefore* ABC, DEF, are like, W W D. 


Prop. XXII. 


If 4 Right-lines AB, CD, EF, GH, be proportional: the Right- 
lincd figures alſo ABI, C DK, EM, and NH, deſcribed upon 
them being like aud alike ſituate, ſhall be proportional, CAzd if the 
Right -lined figures deſcribed upon the lines, like and a like ſituate, be 
proportional, then the Right-lines alſo ſhall be proportional, 


ATE I EF _ﬀﬀXﬀ{NC 
wud... qe FR J oe www b . % 


EM. GO. Hyp. 2. 


y 


— 


s 6 © 0 


CO — 
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AMAB* ABT, KM. EF* (b) byp. 
Hyp. 2. TD Eck =o Ta Therefore AB , CD :: E F (c) 20. 6. 


Prop. XXIIL Theorem 177 


Equiangular []* AC, BF, have the Ratio one to the other , which us 
compounded of their ſides AB, to BG, axzd EB, to B C, 


Pre, Hp the ſides about the equal £5 B, be *ſet in a dire line, and let 
the [] B HY, be compleated, 
Pro. Then is the Ratioof Ac, to BF, equal to the Ratio of * AC, to (a) /cb. 15 x 
BH, together with thatof B H, to B F, asalloto the Ratioof © AB, to (Þ) 29 de. 5. 
HC MAC, BTR 


BG, together with the Ratio of C B, to BE. That is, IF =FitT 
=  * I 
 ] a F hs ; Corol. 


1, Hence, and from 34. 1. Triangles which have one £ equal, have a 
Ratio compounded of the Ratio's of the Right-lines containing the equal 

2, All s and [Js have their Ratio one to the other, compounded of the 
Ratio's of baſe to baſe , and altitude to altitude, And atter the ſame 
manner 10 As, 


Prop. AXE Theoren 13, 


In every [|] AC, the fo FK, HE, which are about the diameter 
DB, are like to the whole , and alſo dne ts the other, 


Pro. C Ecing the [Þ HE, F K, have each of them one - common with the 
whole ; * therefore they are equiangular to the whole, and alſo one ©) 29+ & 
to the other. 
Alſo both the AS BAD, GHD, BFG, *and the AS BCD, GE D, 
BKG, are mutually equiangular; * therefore the ſides are proportional, ,,, . . 
and © conſequently conſtitute []s like to the whole, and alſo one to the other. (c) ; def 6. 
WWD. 


Prop. XXV. Problem 7. 


To a Right-lined figure given A, to deſcribe another figure L like and 
alike ſituate, which alſo ſhall be equal to another Right-lined figure 
given B. 


aw Þ © the ſide of the given figure A'D, * make the Ref-angle C E— A; (2) 45- 1» 

b Alfoupon DE, make the = DK=B; BetweenC , and DG, be 44+ 1: 

<ind a mean proportion D H= I.N; © upon I N make the figure L, like and (41 > 

in a like poſition to the Right-lined figure given A, then ſhall the Right-lined (e) cor. 20. 6, 

figure L = Þ, and be like the figure A. WW D ». (f) 1. 6. 
Pro. For A(CE). L::CD.DG::*CE. DK. Therchore L5= DX*= B. (s) 14+ 5. 

WI Dn. Prop. (b) confer, 


x 2 A : 


RR ——— 
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Theorem 19. Prop. > 4 - © 


If frem a Parallelogram B D, be taken away another [] F G, like un- 
to the whole, and in like manner ſet , having alſo an / FBG, 
commen with it, then t that [] alout the ſame diagonal B D, with the 


whole, 
(a) 24. 6» 


oo 6g - IF you deny B D, to be the common diagonal, let B H D be it, cutting 

(d) 9. 5. G Lin H, and draw HE BG, Thenarethe []5G E, AC, * like; *there- 

(f)g ax fore BG. GH:: BA. AD ::<©GB. IG, and *conlequently G H 
= GI. *Which is abſurd, 


Prop. XXVII. 


Of all] AD, AG, applicd to the ſame Right-line A B, and wanting in 
figure by(1* CE,KI like and a like ſituate to the 1) A D,deſeribed upon 
half AC, the greateſt is that AD, which i upplyed to the half, 
being like tothe defeft KI, That 6, let there be deſcribed on A C, 
the Jah of the line AB, a AD, ſo that it may want of the whole 
AE,a[]CE, equal and like to AD. CAlſo to any other ſeoment 
AK, let there be applied another | AG, wanting ſo much as the 
OKI, ike to CE, that # ſtanding about the diameter BGD.1 
ſay AG AD. l 


Theorem 20. 


(a) 43. Is 


©) "3 Pro, —— GE*=GC, and X I added common, ® thence is K E = 
(d) 2 ax. CI<= AM. add CG common, ®© then is AG = the Gnomon 


(ec) 9 ax. MBL. Butthe Gnomon MB L*-DCE(A D.) Therefore AG = A D. 
WW D. 


Problem 8. Prop. XXVIIL, 


Upon a Ripht-line given AB, to «pply a0 Al, equal to a Right-lined 

fizure grven C, acficient by a ] O N, which is like to another [] given 
D-* But it's requiſite that the Kight-lined fieure given C, whereunto 
the] tobe applied AT, muſt be equal, be not greater then the] A F, 
which is upon the half-line, ſecing the defets muſt be like, namely the 
actect of the 1] A F, which is applied to the half-line, and the defed 


of the 1] D, tobe applied, whoſe defett is to be like tothe [] gives, 


*27 6. 


(a) 18. 6. 
(b) jch. 45. I Pr NI. AB inE; upon EF, *make the [| EG, like to the [] D; 
(C) 25. 6. and compleat the [] B H, and Þlet EG=C-]-Y. © Make the 
OI 2K=7-, and like to the [] given D, or £G, draw the diameter F B; 
make XF=PY9, and FL=PR,; through: 1 and L, draw the parallels 
AN, LO, Thenis the] AJ, that which was fought. Pro. 


= 
o 
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the JE G="L&R-|-C=*K L+C. 


KBL3=AK+IG="AK+EIl= AL WW Dn. 


Prop. > & 4% + ® 


Upon 4 Right-line given AB, to apply a [].equal to a Right-lined figure 
given C, exceding by a0 PO, worch ſhall be like to another 
0 given D. 
Iſe AB, in E. Upon E B, *make an [] EC, lixe to D given, 
And * make the [/X=EC-|-C, and like to D given, or E C. 
Make FEN =© HI; and *FCM= KH. Through Nand M, draw the 
[I* MR, 2 R, and A< || MR, produce ABO, C BP. Draw the dieme- 
ter FBR Thenis AR, the [] required. 
Pro. The [5 D, IK, NM, EC, are *like; © therefore the [] PO, is like 
to the ] NAM, or D. AlloNMI=IK%:=EC-|-C; 5 therefore C= 
to the Gnomon E RC. But AN*'=MNBZ*= BM; "therefore C = AR. 


WWD 7. 
þ % % 9 


Pra. 


Prop. 


To cut 4 terminate Right-line given AB, into G, according to ex- 
treme and mean Ratio, Thatw, AB , AG:: AG . GB. 


Pra.* ED 


AB, inG, in ſuch wiſe that ABx BG=2 AGq. *ThenB A 
HT :: 4G , 80, ER 


Prop. XXXI, 


In 4 Right-angled A B A C, any figure BD, deſcribed upoa the ſide 
BC, ſubtending the Right-angle B A C, « equal to the figures BG, 
Al, deſeribed upon the ſides BA, AC, containing the Right 
like and a like Grave to the former BD, 


Pro, 

I Ratio of their ſides. Alfo the Squares deſcribed on theſe ſides or 
lines BA, AC, BC, *areina duplicate Ratio of their ſides. Therefore 
leeing BAq-| ACq©=BCq, ſhall the figures FA-|- AI *-= B D, 
WW D. 

Corel, 


Hence, may be learned how to add or fubtra&t any like figures, viz. by 
uſing the ſame method that was followed in adding and ſubtraQing Squares. 
Seh. 47, 1. Prop; 


Pro. The[P*D, EG, XK L,Q R,ON, are all * like one to the other, and (4) confr. & 
i Wherefore C = the Gnomon 24+ 6+ 


He figures F A, AJ, B D, are *like, * therefore in a duplicate (4) bp. 


(d) 23. 6 
(C) 47» I. 


(e) congr, 
(f) 3 «rs 
(£) 2 &x, 
(h) 43+. I. 


Problem 9g. 


(a) 18. & 
(b) 25 6. 
(C) 3. 1: 

(d) confer. 
(e) 24-6. 
(8) 3 4X. 
(b) 36. 1. 
(k) 43. I. 
(1) 2G 1 ax. 


Problem 10. 


(a) Iſo 2+ 
(D) 17. 6& 


Theorem 21, 


d) 9 5, 


The Sixth Book of Ls. IV. 


(b)- hyp. 

(C) 6. 6. 
(d) 2 ax. 
(EC) 32: I. 
(f) 1 ax. 


(a) 28. 3. 
(d) 27. 3. 


(C) 27. 3. 
(d)6 def. 5. 
(e) 15. 5. 
(f) 20. 3. 


(8) 24+ 3+ 
(h) 4 Is 
(k) 2 ax. 


Theorem 21. 


(a) 29 I. 


(8) 14+ Is 


Theorem 22. 


(1) 6 def. 5, 


Prop. XXXILI. 


If 2 A5 ABC, DCE, having two ſides AR, AC, proportional 
to two ſides DC, DE, be ſo compounded or ſet together at one 
£ ACD, that their homologous ſides AB, DC; AC, DE, be 


parallel, then the remaining ſides BC,CE, of theſe A+ ſhall 
be found placed in oxe flrait line. 


Pro. He ZA* = ACD*=D. And AB, AC :: *DC. DE, 

| © thereforethe © 8B= DCE. Therefore the © B-j-4*= ACE. 
But the £ B+ A+ ACB*=2 Ls. *Therefore the © ACEl-A&P 
—=2 |-5; therefore BCE, is a Right-line, W W D. 


Prop. XXXIIL. 


In equal Circles ABCA, EFGL, the #* A, E,D, H, have 
the ſame Ratio with their peripheries BC, FG, on which they 
znſiſt , whether the /*be at the centers D, H, or at the circum- 
ferences A, E, and in like ſort are the ſegors BOC, FHG, 
becauſe deſcribed upon the centers, 


Pre. Raw the Right-lines BC, FG; Make CI=CB, and GK= 
FG=XKL,andjoyn DI, HK, H L. 

Pro. The arch BC* = C1, *alſo the arch FG=GXK,=XK L,; *® there- 
fore the | BDC=CDJI,*and the © FHG=GHK= K HL, There- 
fore the arch B 7, is as multiplex of the arch BC, as the ©" B DJ, is of the 
£ B DC. And inlike manner is the arch F L, as multiplex of the arch FG, 
asthe < FH L, is of the © FHG. Butif the arch BI&, =, DOFL, 
© then likewiſe is the EB DI-,=,DSFHL. Therefore is the arch 


TAE OX 
BC. FG :: *the © BDC. FHG®:: = b ms FP "yO * 


2 2 
WW D. 
Secondly, the © B MC< = CNT; 6+and therefore the ſegment B CM 
—CTN, "allo the ABDC=CD1; * wherefore the ſector BDC M 


—CDIN. Afﬀter the ſame manner are the ſeftors FHG =GHK, = 
K HL. Therefore ſince accordingly as the arch BI =, =,2 FGL, 
{o is likewiſe the ſe&or B D It, =, DF HL, ' thence ſhall be the ſeor 
BDC. FHG :: thearch BC. FG. 


WW D. 


Corol, 
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Corol. 


1. As a ſeftor is to a ſetor, fo is £ to <. 


2. The -” at the center 5xto 4(_*, as the arch on which it inſiſts, to 
the whole circumference. 


3. Arches of unequal O* which ſubtend equal £*, whether at the centers, 
or at the circumference, are like. 


4. Two ſemidiameters cut off, like arches from concentrick Circum- 
ferences. 


The moft notable Prop. of this Book are the 1, 2, 3, 4, 5, 6, $8, 
13, 14 16, 19, 31- 
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Euclid's Elements. 


DREINIEFEGTAS. 


I, Solid is that which hath length, breadth, and thickneſs. 
2. The term, or extreme, of a ſolid is a Superficies. 
3. A Right-line AB, is perpendicular to a Plane C D, when 
it makes Right-angles ABD, ABE, ABF, with all the 
Right-lines BD, BE, BF, that touch it, and are drawn in the faid Plane. 

4. A Plane AB, is perpendicular to a Plane C D, when the Right-lines 
FG, HK, drawn in one Planc A B, to the line of commen leftion of the 
two Planes E B, and making Righr-angles therewith, do alſo make Right. 
angles with the other Plane CD. 

5. The znclination of a Right-line AB, to a Plane C D, is, when a 
perp n4icular AE, is drawn from A, the higheit point of that line AB, 
to the Plane .C D, an! another line E B, drawn from the point EF, which 
the perpendicular A E, makes in the Plane C D, to the end P, of the ſaid 
line 4 B, which is in the ſame Planc, whereby the angle is acute A BE, which 
contained under the inſiſting line. A B, and the line drawn in the Plane a 
6, Cc 


| 
[ 
' 
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6. The inclination of a Plare AB to a Plane CD, is an acute angle 
F H G contained under the Right-lines F H, G H, which being crawn in 
either of the Planes AB, C D to the ſame point H, of the common ſeion 
B E, make Right-angles FHB, G HB, with the common ſe&ion BE. 

7. Planes are laid to be.inclined to other Planes in the ſame manner, when 
the ſaid angles of inclination are equal one to another. 

8. Parallel Planes are thoſe which being prolonged never meet. 

g. Like. ſolid ſigures are ſuch as are contained under like Planes equal 
in number. 
, Io Equal and like ſolid figures are ſuch asare contained under like Planes, 
equal both in multitude and magnitude. 


11. -A- ſolid angle is the inclination of more than two Right-lines which 
touch one.another, and are not in the ſame ſuperficies. 


Or thus ; 


A ſolid angle is that which is contained under more than two Plane angles 
not being in the ſame ſuperficies, but conſiſting all at one point. 

12. A Pyramid is a folid figure comprehended under divers Planes 
{et upon one Plane, (which is the baſe of the Pyramid,) and gather together 
to one point. 

13. A Priſm is a ſolid figure contained under Planes , whereof the two 
oppoſite are equal, like and parallel ; but the others are parallelograms, 

14. .A Sphere is a ſolid figure made when the diameter of a ſemicircle 
abiding unmoved, the ſemicircle is turned round about, till it return-to the 
ſame place from whence it began to be moved. 


Corol. 


Hence, all the rayes drawn-from the center to the ſuperficies of a Sphere , 
are equal amongſt themſelves. 

15. The eAxis of a Sphere, is:that fixed -Right-line, about which the 
ſemicircle is moyed. 

16. The Center of a Sphere, is the ſame point with that of the ſemicircle. 

17. The Diameter of a Sphere, is a we” drawn through the center, 
and terminated on either ſide in the ſuperficies of the ſphere. 

18. A Cone is a figure made, when one fide of a rectangled triangle (viz. 
one-of thoſe that contain the Right-angle) remaining fixed, the triangle is 
turned round about till it return to the place from whence it rſt moved. 
And if the fixed Right-line be equal to the other which containeth the Right- 
angle, then the Cone is a re&angled Cone: but if it belcfs, it is an obtuſe- 
angled Cone ; if greater, an acute angled Cone. 

10, The eAx:#s of a Cone is that fix'd line about which the triangle is 
moved. 

20. The Baſe of a Cone is the circle, which is Ceſcribed by the Right-line 

z0ved about. 
21, A 
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21. A Cylinder is a figure made by the moving round of a Right-angled 
parallelogram, one of the ſides thereof, (namely which contains the Right- 
angle) abiding fix'd, till the parallelogram be turned about to the ſame place, 
where it began to moye. 

22, The «Ax of a Cylinder is that quieſcent Right-line, about which 
the parallelogram is turned. 

23. And the Baſes of a Cylinder are the circles which are deſcribed by the 
two oppoſite ſides in their motion. ; 

24. Like Cones and Cylinders, are they, both whoſe Axes and Diameters 
of, their Baſes are proportional. 

25. A Cube is a folid figure contained under fix equal Squares. 
| 26, A Tetraedron is afolid figure contained under four equal and equila- 
teral triangles. 

27. An Odaedron is a ſolid figure contained under eight equal and equi- 
lateral triangles, 

28.: A Dodecaedron is a ſolid figure contained under twelve equal, equi- 
lateral and equiangular Pentagones. 

29. An ſcoſaedron is a folid figure contained under twenty equal and equi- 
lateral triangles. 

30. A Parallelipipedon is a ſolid figure contained under ix quadrilatera! 
figures, whereof thote which are oppoſite are parallel. 

31. A Solid fpgwre is ſaid to be inſcribed in a ſolid figure, when all-the 
angles of the figure inſcribed are comprehended either within the angles, or 
in the ſides, or in the planes of the figure wherein it is inſcribed. 

32. Likewiſe a Solid-figure is then faid to-be circumſcribed about a ſolid 
figure , when either the angles, or ſides, or Planes of the circumſcribed * 
figure, touch all the angles of the figure which it contains. 


Prop. I. 


One part A'C, of a Right-line, cannot be in 4 Plane ſuperficies, ara 
another part CB, elevated upward, - 


Roduce AC, in the Plane direQly to:F. If you conceive CB, to be 
drawn ſtrait from AC, then two Right-lines A B, AF, have one com- 
mon ſegment AC. * Which # impoſſible. (a) 10 ax. t. 


Prop. II. 


If two Right-lines AB, CD, cut one another, they are in the ſame 
Plane : And every Triauzle D E B, # inone and the ſame Plane, 


| *356 imagine E FG, part of the triangle DEB, to be in one Plane, 
: and the part FDGB,: tobe in another ; then E F, part of the Right- 
line E Dis in a Plane, and the other part elevated upwards. * Which & Abſurd. 
There- 


m— ny 
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Lis. IV. 


(a) 1 fot 1. 


(b) I4 ax. 1. 


(a) confry. 
(bd) I5. I. 
(C) 4+ Is 


(d) {h. 34. 1. 


(EC) 29. I» 
(f) confer. 
(g) 26. 1. 
(h) 4. I. 
(k) $. 1. 


(1) 4+ Is 
(m) 8. 1. 


(n) 10 def. 1+ 
(0) 3 def. 11. 


(2) 2. ito 
(d) 3. 11. 


' Fherefore the triangle EDB, is in one and the ſame Plane; and fo alſo 
are the Right-lines E D, E B; * wherefore the whole lines AB, DC, arein 
one Plane. Which was to be demonſirated. : 


IIL 


If twoplanes AB, C D, cut one the other, their common ſetion E F, 
is a Right-line, | 


Prop. 


IF E F, the common ſection be not a Right-line, *then in the plane A B, 

draw the Right-line EG F, *andin the plane C D, the Right-line E H F. 
Therefore two Right-lines EGF, E HF, include a ſuperficies. * Which 
is eAbſurd. _ 


If 4 Right-line EF, be at Right-angles erected upon two lines AB, 
CD, cutting oxe the other, at the common ſettion E ; it ſhall alſo 
be at Right-angles to the plane ACBD, drawn by the ſaid lines, 


Prop. 


Ake E A, EC, EB, ED, equal one to the other, and joyn the 
Right-lines AC, CB, BD, AD. Draw any Right-line G H through 
E, and joyn F.A, FC, FD, FB, FG, FH. Becauſe AEis*=E B, 
and DE*— EC, and the angle AED*®—CEB, © therefore AD is 
—=CB,*® and likewiſe AC = DB. * Therefore A D is parallel to C B,%and 
AC to DB. © Wherefore theangleGAE=EBH, andtheangle AG E 
—=E HB, Butallo AE'=EB, + Therefore GE=EH, 6and AG = 
B H. Whence by reaſon of the right angles, by the hyp. and ſo equal, 
at E, "the baſes F 4, FC, FB, FD, are equal. Therefore the triangles 
ADF, FBC, are equilateral one to another. * and thence the angle 
DAF=BCF. Therefore in the triangles AGF, FBH, theſides FG, 
F H, 'are equal; and fo by conſequence the triangles FEG, and FE H, 
are mutually equilateral, ® Therefore the angles FEG, FEH, are equal, 
and ® fo Right-angles. In like manner, F EF, makes Right-angles with all 
the lines drawn through E, in the plane ADBC, * and is therefore per- 
pendicular to the {aid plane. 


Prop. V. 


If a Right-line AB, be ereited perpendicular to three Right-lines 
AC, AD, touching one the other at the common ſettion , thoſe 
three lines are in the ſame plane, 


Or AC, AD, *are inoneplaneFC; *and AD, AE, arein one plane 
BE. Which if you conceive to be ſeveral planes, then let their inter- 


ſetion ® be the Rright-line A G; therefore becaule B A by the Hypoth. is 
per- 
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perpendicular to the Right-lines AC, AD. © Ando to the plane FC, © it (C) 4+ Its 
is alſo perpendicular to the Right-line 4 G, Therefore (ince * that 4 B © 3 49: it 
is in the ſame plane wh 4C, AE) the angles BAG, BAE, are right 


angles, and conſequently equal, the part and the whole. Which is eAbſurd. 


Prop. VI. : 


If two Right-lines AB, D C, be eretted perpenaicular to one ana 
the ſame plane E F, thoſe Right-lines AB, DC, are parallel 


one to the other. 


Day AD, whereunto kt DG = AB be perpendicular in the plane 

EF, and joyn B D, BG, AG. Being in the triangles B AD, A DG, 

the angles DA8, A DG *are Right-angles, and 45* = DG, and A D (1 þ,,, 
is common, © therefore BD is = AG. Whence in the triangles AG B, (b) confr, 
BG D, equilateral one to the other, the angle BAG is*=B DG; of (c) 4+ 1. 
which being B AG isa Right-angle, B DG ſhall be fo alſo: But the angle © 5 + 
G DC is ſuppoſed right, therefore the Right-line G D is perpendicular to 

the three lines DA, DB, C D. © Which are therefore in the fame plane (e) 5. rr. 
i wherein A B is. Wherefore ſince A Band CD arc in the ſame plane, and (f) 2- 11- 
the internal angles BAD, CD A, are Right-angles, 5 AB and CD ſhall (8) 28. Ts 
be parallels. WW ro be Dem. 


Prop, VIL. 


If there be two _ Right-lines AB, CD, and any points E,F, 
be taken in both of them , the line E F, which is joined at theſe 
points, is in the ſame plane with the parallels ABCD, 


$i. the plane in which 4B, CD, are, be cut by another plane at the 
points E, F. Thenif EF is not intheplane 4 B C D, it ſtall not 
be the common ſetion. Therefore let EG F be the common ſefion ; which 
*then is a Right-line. Therefore two Right-lines EF, EGF, include a 
ſuperficies. * Which is Abſurd. . 


(a) 3. Its 
(Dd) 14 4x. 1 


Prop. VIII. 


If there be two parallel Right-lines AB, CD, whereef one AB, 
” is perpendicular to a plane EF. Then the other CD ſhall be 
* perpendicular to the ſame plane EF, 


He preparation and demonſtration of the ſixth of this Book being tranſ: 
ferr'd hith?zc; tne angles GDA, and GDB are Right-angles : 
Q * there- 


ee 
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i. 


(a) 4+ 11» 
(b) 7. 11» 


(c) 3 def. 11. 


(d) 29- I. 
Ge) 4 11» 


(a) 4 ITe 
(b) 8. 11- 
(C) Ge Ls 


(a) byp. 

conſtr. 

(Þ) 33- I. 
(C) 2 4X. b» 
30. I. 

(d) 33: 1: 
(Ce) &. 1. 


(a) 12. Io 
(d) 11+ 1+ 


"therefore G D is perpendicular to the plane, wherein are AD, DB (*in 
which alſo A B, C D, are.) © Therefore G D is perpendicular to C D. But 
the angle C D A is alſo * a Right-angle. © Therefore WO is perpendicular to 
the plane EF. W.IW. to be Dem. 


Prop. IX. 

Right-lines (AB, CD) which are parallel to the ſame Right-line 
EF, but not in the ſame plane with it, are alſo parallel one to 
the other, 


Þ the plane of the parallels 4B, EF, draw HG perpendicular to EF; 

allo in the plane of the parallels £ F, C D, draw 1G perpendicular to 
E F, * therefore EG is perpendicular to the plane wherein HG, G I are; 
and AH, C1, are perpendicular to the ſame plane. © Therefore 4 # and 
CI are parallels. W.W. to be Dem. 


Prop. RX. 


if two Right-lines AB, AC, touching one another be parallel to two 
other Right-lines ED, DF, touching one another, and not 
being in the ſame plane , thoſe Right-lines contain equal angles, 
BAC, EDEF. 


| Bo AB, AC, DE, DF, be equal one to the other, and draw AD, 
and 


BC,EF, BE, CF. Being AB, DE, * are parallels and equal, * alſo 


BE, AD, areparallels and equal. In like manner C F, AD, are parallels 


, and equal; © therefore alſo B E, FC, are parallels and equal. * Therefore 


BC, EF areequal. Wherefore ſince the triangles BAC, EDF, are of 
equal ſides one to the other, the angles B AC, E D F © ſhall be equal. W.W. 


to be Dem. 


Prop. XI. 


From 4 Point given on high A, to draw a Right-line AI, perpenat- 
cular to & plane below BC, 


he the plane B C draw any line DE; to which from the point A * draw 

the perpendicular 4 F, and * likewiſe FH in the plane BC, cutting the 
{aid line DE at F; *then let fall 4 7 perpendicular to F #9, Which AZ, 
ſhall be perpendicular to-the plane BC, Bos nx 4B 


For 


” 


Lis. 1V. 


For through I *letKIL, be drawn parallel to DE. Becauſe DE * is (©) 31. 1+ 
perpendicular to A F, and F H, © therefore DE, ſhall be perpendicular to (©) ©: 
the plane /F 4, And fo alſo K Lf is perpendicular to the ſame plane. t) 1 = 
6 Therefore the angle*X 7 A is a Right-angle; but the angle AI F is allo (g) i 7% 
" a Right-angle. ' Therefore A1 is perpendicular to the place BC, W.#., (h) conftr. 
to be Done. (I) 4. 1h 


Prop. XII. 


Euclid's Flements. 121 


In a plane given BC, at 4 point given therein A, to erel? a per- 
pendicular line AF. 


Pn ſome point without the plane, D, * draw DE perpendicular to the (a) 11. 11- 
ſaid plane BC; and joyning the points A, E, by a line AE, *draw (?) 3+ I 

A*F parallelto DE. <lt is apparent that AF is perpendicular to the plane (C) & Bl 

BC. W.W. to be Done. 


This and the preceding problem are. practically performed by applying 
two Squares to the point given, as appears by 4. 11. 


Prop. XIII. 


At a joint given C, in a plane given A B, two Right-linesC D,CE, 
cannot be. erefted perpendicular on the ſame fide, 


Or both CD, and C F,. * ſhould then be perpendicular to the plane A B, / 
and conſequently pasallels; which is repugnant to the definition of 
parallel lines. 


a) 6G. 11» 


Prop. XIV, 


PlanesC D, FE, to which the ſame Right-line A B, i perpendicular, 


are parallel, 


| F you deny this; then let the planes C D, FE, meet, ſo that their common 

ſeftion be the Right-line G H; in which take any point 7, draw to it 

the Right-lines 7 A, 7 B, in the ſaid planes. Whereby in the triangle 1 A B, (a) byp. and ;- 
two angles f AB, 1B A * are Right-angles. *Which is eAbſurd. def. 11. 


Q 2 
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(a) IT. 11+ 


(DY 31+ Is 


(c) 30. 1- 
(d)3 def. 11. 
(EC) 29+ I» 
(f) 4. 11. 
(8g): carſtre 
(1) 24, IT, 


(a) I. Ile 


(a) 16. 11s. 


(b), 2.. 6. 


Prop. XV. 


If two Right-lines AB, AC, touching one another , be parallel to 
two other Right-lines DE, DF, touching one the other, and xot 
being in the ſame plane with them, the planes BAC, EDF A 
ar awn by thoſe Right-lines, are parallel one to the other, 


Rom 4 *draw AG, perpendicular. to the plane E F. * And let G Hz, 

G I, beparallelto DE, DF; <© theſe allo ſhall be parallel to A B, AC. 

Therefore ſince the angles IG A, HG A, *are Right-angles, alſo CAG, 

B AG, *©ſhall be Right-angles. * Therefore G A is perpendicular to the 

plane BC; but the ſame is perpendicular to the plane E F, * Therefore 
the planes BC, E F, are parallel. W. WW. to be Dem. 


Prop. XVE 


If two parallel planes AB, CD, be cut by ſome other plane HEIGEF, 
their common ſettions E A, GF, are parallel oxe to the other. 


| "hu if they be conceived to be otherwiſe, being in the ſame plane that 
| cuts them,. they will meet ſomewhere, if produced; ſuppoſe in 7; 
wheretore ſince the whole lines HEL, FG 1, * are intheplanes AD, C D, 
being produced, the planes allo ſhall meet. Contrary to the Hyp. 


Prop. XVII. 


If two Right-lines ALB, CMD, be cut by parallel planes EF, 
GH, IK; they ſhall be cut proportionally, (AL ,LB :: 
CM. MD.) 


Hh the Right-lines AC, B D, be drawn. in. the planes EF, IX, as 
alfo 4 D paſſing through the plane G # in the point I, And join 
NL, LM; the planes of the triangles ADC, A DB, make the ſeRions 
BD, LN, and AC, NM *parallels. Therefore AL. LB :;: AN 
. ND*:: CM. MD. W.W. tobe Dem. 


Prop, 
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Prop. XVIIL 


If a Right-line AB, be perpendicular to ſome plane CD, all the 
planes extended by that Right-line AB (E F, &c.) ſhall le per- 
penaicular to the ſame plane CD. 


Et there be ſome plane E F drawn. by A B, making the ſection E G with 
the plane C D; from fome point whereof H, *Craw HI parallel to (a) 31+ I: 
AB, in the plane EF; * then ſhall #7 be perpendicular to the plane C D, (b) 8. 11. 
and fo likewiſe any other lines, that are perpendicular to £G; *© therefore (c) 4 def. 11. 
the plane E F is perpendicular to the plane C D; and by the ſame reaſon 
any other planes drawn by A B ſhall be perpendicular to- E F. W.W. to 
be Dem. 


Prop. XIX, 


If two planes AB, CD, cutting one the other , be perpendicular 
to ſome plane GH, their line of common ſettion E F ſhall be per- 
pendicnlar to the ſame plane (GH.) 


Ecauſe the planes AB, C D, are taken perpendicular to the plane 

G H, it appears by 4. def. 11. that out of the point F there may be 

drawn in both planes A B, CD, a perpendicular to the plane G H. Which 
ſhall * be but one;. and therefore the common. ſeRion of the ſaid planes. 2 13+ 11- 


W. W. to be Dem. 
Prop. X X. 


If a ſolid angle ABCD, be contained under three plane angles, 
BAD, DAC, BAC, any iwo of them howſoever taken are 
greater than the third. 


IF the three angles are equal; the aſſertion is evident ; if unequal, then 
* let the greateſt bs B AC; from whence * take away BAE=B AD, 
and make AD= AE; andallo draw BEC, BD, DC. 


(a) 23 1- 
(b) conftr. 
(c) 4. I. 


Becauſe the fide B-A is common, and AD *= AE; and theangle BAE (4) 20. x. 
d=BAD, © thence is BE = BD. But B.D+|-DC is *©- BC; *®there- (ce) 5 ax. 1. 
fore DCC-EC. Wherefore ſince AD*= AE, and the fide AC is (f) 25+ 1- 
common, and DCE EC; *the angle CA D ſhall be —-E AC; & there- (8) 4.4x; I. 
fore theangle B 4 D-|-C ADC" BAC W.W. tobe Dom. 


Prop. 
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Prop. XRXI. 


Every ſolid angle A, i contained under leſs angles than Your plane 
Right-anvles. k 


Or let a plane any wiſe cutting the fides of the ſolid angle A,make a many. 

ſided figure BC DE, and as many triangles ABC, ACD, ADE, 

AEB. | denote all the angles of the Polygone by X; and I term the 

{um of the angles at the baſes of the triangles 7. Wherefore .X -}- 4 Right. 

(a) 32.1. «rd ang, *=T.- A: but being that (of-the angles at B) ® the angle ABE 

m 32» = Þ ABC'is = CBE, and the ſame is true alſo of the angles at C, at D, 

<) Is, ; and at E, © it is manifeſt thatT is &— X. And conſequently A ſhall be = 
4Right-a ngles. W. W. ts be Dem. 


Prop. XXII. 


If there be three plane angles A, B, HCI, whereof two howſcevey 
taken are preater than the third , and the Right-lines which con- 
tainthem be equal AD, AE, FB, &c. theh of the Right-lines 
DE, FG, HI, coupling thoſe equal Right-lines together, it s poſſi- 


ble to make 4 triangle. 


(a) 22. I» A Triangle may be * made of them, if any two be greater than the third: 
7 _=_ le but they are ſo. For * make the angle CK — B, andCX = CH, 
d) byp. anddraw HR, IX. © Thence KH=FG; and becauſe the angle KC / 
(e) 24.1 A. ©Therefore KIT-DE,; but KI* DS HI-J-KH (FG.) there- 
(f) 20. 11 fore DETSHI-þ FG. By the like argument any two may be proved 

greater than the third; and conſequently * it is poſſible to make a triangle of 


them. IW.®. to be Dem, 


Prop. XXIIIL. 


To make a ſolid angle MHIK, of three plane angles A, B, C, 
whereef two howſoever taken are greater than the third, * But tt 


* 21, 1 

is neceſſary that thoſe three angles be leſs than four Right-angles. 
(a) 22-11. axd Ake AD, AE, BE, BF, CF, CG, equal one to the other ; and 
21. I. of the ſubtended lines DE, E F, FG, (that is, of the equal lines 


®) 5:4 HI, IK, K H,) *make the triangle HX 7; about which"*deſcribe the 
(c) 7h, 47% y circle LHKI. *But becauſe ADis = HL, *let AD qbe= H L q-)- 
(d) 12. 11. LL M9q. * Anllet L M be perpendicular to the plane of: the circle: H K I; 
(e) 3+ def. 11. and draw HA, K 24, I 1, Wherefore ſince the angle H L 2; *isa 


Right- 


hs.” 
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to be Dem, 


Prop. XXIV. 


If 4 ſolid AB be contained nnder parallel planes, the oppeſit planes 


thereof (AG, DB, &Cc.) are like and equal parallelograms, 
5 fr plane AC cutting the parallel planes AG, DB, * makes the (a) 16. 1. 


ſeftions A H, DC, parallels; and by the ſame reaſon AD, HC are 


parallels. 


Therefore A DC H isa pgr. By the like ar 
planes of the parallclepipedon are * pgrs. wherefore being A F is parallel to (c) 10. 11. 
HG,and AD to HC, © theangle F AD ſhall be =CG& &; therefore be- (d) 34- 1. 
cauſe AF* = HG, and AD*= HC, andſo AF. AD:: HG . HC: © 7 


gument the other (4,1 .c def. 1, 


b, 


the triangles FAD, GHC, 5 are like and "equal; and conſequently the 
pers. AE, HB, are like and * equal; and the fame may be ſhewn of the 
reſt oppoſite planes. Therefore, &c. 


Prop. XXV. 


If a ſolid Parallelepipedon ABCD, be cut by aplane EF, parallel 
to the oppeſite planes AD, BC, then as the baſe AH is to the 
baſe B H, ſo ſhall ſolid ABD betofolia BHC. 


ns the Parallelepipedon to be extended on either fide; and take 
eAI=AE, and BX=EDB, andput the planes 1/2, XP, parallel 


to the planes AD, BC; then. the pgrs. 134, AH, and* DI, DG, ®) 35. 14nd 
dandIQ, AD, EF, &c. are * like and equal; © wherefore the Parallele- (b 24. 11: 
pipedon A2 is = AF, and by the ſame reaſon the Parallelepipedon B P (c) 10 det. 11. 
—BF, therefore the folids /F, E P, are as multiplex of the ſolids A F, (4) 24.11.and 
EC, as the baſes 1, K H, are of the baſes AH, BH. And if the 9.4: 11+ 


baſis 7 H be ©, =,"2 K H,, *likewiſe ſhall the ſolid 7 E' be &-, =,» 


E P, *conſequently AH . BH :: AF, EC. W.W. tobe Dem, 
The fame may 


"4 


be accommeaat ed toall ſort of priſms, wherge 


Corol. 


(k) $., I. 
q ) 


(h) conſtr, 


'N 
(&) 6. 6. 
(Þh) &. Ie. 

(k) 6 ax. 1. 


def. 6 


(e) 6 def, 5. 
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(a) 11+ Il. 


(a) 26. 11. 
(b) 12. 6. 
(C) 22. $5. 


(d) 1 def. 6. 


(C) 14+ Il. 


(f) 9 def. 11, 


(a) 24 11. 
(D) 34» Is 


Corel, 


If any priſm whatſoever be cut by a plane parallel to the oppoſite planes, 
the ſection ſhall be a figure equal and like to the oppoſite planes. 


Prop. XXVI. 


Upon 4 Right-line gtven AB, and at a point given init A, to make 
a ſolid angle AHTL equal to ſolid angle given CD EF. 


Pn ſome point F * draw FG perpendicular to the plane DC EF, and 
draw the Right-lines DF, FE, EG, GD, CG. Make A H=CD, 
and the angle HAI= DCE, and AI=CE, and in the plane HAI 
make the angle HAK = DCG, and AK=CG, then ere XK L perpen- 
dicular to theplane H A1, and let KLbe=GF. And draw AL, then 
AHI L ſhall be a ſolid angle equal to that given CDEF. For the con- 
ſtrudtion of this do's wholly reſemble the framing of that, as may eaſily 
appear to any that examine it. 


Prop. XXVII. 


Upon 4 Right-line given AB, to deſcribe a Parallelepipedon AK, 
like, and in like manner ſituate, with a ſolid Parallelepipedon given 
CD. 


F the plane angles, BAH, HAI, B A I, which are equal to FCE, 

ECG, FCG, *make the 1olid angle A equal to the ſolid angle C. 

Allo dmake FC .CE:: BA. AH, *and CE .CG ::: AH. AI, 

( ©whence of equallity FC .CG :: BA. AT) and finiſh the Parallele- 
pipedon A K, which ſhall be like to that which is given. 

For by the conſtruction, the Pgr. *#BH isliketo FE, and * H Ito EG, 
and * BJ to-FG, and *©ſo the oppoſites of theſe to the oppoſites of them : 
therefore the ſix planes of the ſolid AK, are like. to the fix planes of the 
ſolid C D, fand conſequently AX, CD, are like folids, WW. W. to be Done. 


Prop. XXVIIL 


If a ſolid Parallelepipedos AB, be cut by aplane FGCD, arawn 
by the diagonal lines DF, CG, of the oppoſite planes A E, HB, 
that ſolid AB, ſhall be equally biſeted by the plane FG CD. 


FE becaufe D C, .FG, are *equal and parallels, *® the plane FG CD, 
is a Ppr. and being * the Pgrs. AE, HB, are equal and like, 


dalfo the triangles AFD, HGC, CGB, DFE; are equal and like. 
But 


o 
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But the Pgrs. AC, AG, are equal and like to F Band F D; therefore all 

the planes of the priſm FGC DA #H, are equal and like to all the planes of 

the priſm FGCDEB, and © conſequently this priſm is equal to that. (c) 9 def 13. 
W. TW. to be Dem. 


Prop. XXIX. 
* 7.6, betwe*r, 
the Paralle! 


Solid Parallelepipedons AGHEFBCD, AGH EMLKI, being planes AGE: 
conſtituded upon the ſame baſe AGHE, and * in the ſame height, A .F2E&D. 


whoſe inſiſting lines AF, AM, are placed in the ſame Right-lines pang jc in the 
AG, FL, are equal one to the other, foll, 


Or * if from the equal prilms AFMEDYI, GBLHCK, the com- (a) 10def. 11. 
mon priſm VB /APC I, be taken away, and the folid AGNE HR #4 35. 1: 
be added, the Parallelepipedon AGHEFBC D (hall be = AGHEMLKI1, ©) 3 «#4 * 
W.W. to be Dem. ax. 1. 


Prop. XXX. 


Solid Parallelepipedons ADBCHEFG, ADCBIMLK, berne 
conſtituted upon the ſame baſe ADBC, and in the ſame height , 
whoſe inſiſting lines AH, Al, are met placed in the ſame Right- 


lizes, are equal one to the other, 


FE produce the Right-lines HEO, GFN, and L710, KIP; and 

draw AP, DO, BQ, CN; *then ſhall DC, AB, HG, EF, PQ, ©) 341 
ON, be as well equal and parallel one to the otheras 4D, HE,GF, BC, 
KL,I1M,QN, PO. * Wherefore the Parallelepipedon ADC BPOMN © (b) 29+ 11. 
ſhall be equal toeither Parallekepipedon ADCBHEFG, ADCBIMLK,; 

and © conſequently theſe two are equal one to the other. W. W. to be Dem. (c) ; gx. 1. 


* by height 
Prop, XXXI. underſtand the 


Perpendicular 


Solid Parallelepipedons, ALEKGMBI, CPoOHQDN, berng %rawn from 


| | JW: f 
conſtttuted upon equal baſes ALEK, CP «O, and * in the ſame rad» wenn 


height are equal one to the other, oppefiteplane, 


| Sos let the Parallelepipedons A B, CD, have the fides perpendicular to 
the baſes; and at the ſide CP being produced, * make the Pgr. PR TS (2) 15. 6. 
equal and like to the Pgr. X & L A; * and fo the Parallelepipedon P RT'S © rt L1..end 
QVTX, equal and like to the Parallelepipedon AB. Produce OwF, 7G 
ND#, «PZ, DQF, ERB, JIFVy, TSZ, TXF; and diaw Es, 
By, Z F. 
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(Cc) 30 def. 11. 
(d mn 


38. I. 
(e) 25. Il. 


(f) 9. 5. 
(8) 29. 1. 
(b) conf. 


{k) 29+ 11+ 
(m) I 4x. I» 


(a) 45+ Is 
(b) 31, 1- 
(Cc) 31. I1- 
(d). 25. IT, 


(a)- 3+. I. 
(b) 27. II. 
(C) 3I. 1. 
(d) byp. 
'(E) 1+ 6. 


(f) 32. 1T. 
EE odf 
10. def. 5. 


The planes 0*#4N, CRY H, ZTT F; * are parallels one to the other ; 
* and the Pgrs. A LEK, CD.0, PRTS, PRBZ areequal. Theve- 
fore ſince the ParallelepipedonC D . PY 4 :; Pgr. Co(PRBZ) P+*6:; 
Parallelepipedon PR BZQZFYyF-. PY fo; the Parallelepipedon C D, 
2000 be =PRBZQY FS —=PRY LSTYX'= AB. W.W. tobe 

em, 

But if the Parallelepipedons A B, CD, have ſides oblique to the baſe, 
then on the ſame baſes, and in the fame height place Parallelepipedons whoſe 
ſides are perpendicular to.the baſe. * They ſhall be equal to one another, and 
thoſe that are oblique ® whence, alſo. the oblique Pa tlepipodens AB,CD- 
are equal, W. I, co be Dem. | 


Prop. XXXIIL. 


Solid Parallelepipodons ABCD, EFGL, of the ſame height, are 
one to the other, as their baſes, AB, E F, 


JRoduce EH I, *and make the Pgr. FI= AB, and *compleat the 
; Parallepp. F.1N Alt is clear that the Parallepp. FIN M.(<A BCD...) 
EFGL* :: FICAB.)EF. W.W. tobe Dem. 


Prop. XXX111. 


Like Solid Parallelepipedons, ABCD, EFGH, are i» tripled 
proportion one to the other, of that in which their honologows-ſades, 
or of like proportion AI, E K, are. 


TIRoduce the Right-lines A1Z, DIO, B IN, and * make 7 L, TO, IN, 

equal to EX, K'H, KF, *and ſo the Parallepp. /X MT equal 
and like to the Parallepp. EF 6G H, <Let the Parallepps. 1X PB, DLTQ 
be finiſhed. * Then ſhall be AL. IL.(EXK) :: DI. IO (HK) :: BI 
. IN. KF; © that is the Per. AD. DL :: DL. IX:: BO.IT 
f ;.e. the Parallepp. ABCD . DLQT :: DLLY . IXBP:: IXBP 
IXMT(SEFGH.) * therefore the proportion of ABCD to EFGH 
is triple of the proportion of ABCPDto DLL, or of AI to EX. 
W.W. to be Dem, 


Corol. 
Hence it appears, that if four Right-lines be continually proportional , 
as the firft is to the fourth , ſo is a Paralletepipedon deſcribed on the firſt 


10 a Parallelepipedon deſcribed on the ſecond, being like and in like manner. 
deſcribed, | 


Prop. 


—— * 
» a P_- PR on A — a 
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Prop. XXXIV. 


In equal ſolid Parallelepipedons ADCB, EHGF, the baſes ana 
altitudes are reciprocal (AD , EH:: EG. AC.) Aud 
ſolid Parallelepipedons, ADCB, EHGPF, whoſe baſes and al- 


titudes are reciprocal, are equal. 


Ft let the ſides CB, G E be perpendicular to the baſes ; then if the 
' altitudes of the ſolids ave equal, the baſes alſo ſhall be equal; and the 
"thing is clear. But if the altitudes are unequal, from the greater EG (a) 3. rt. 
* take EI= AC, and at 1*draw the plane 7X parallel to the baſe Z H. (b) 31. i. 


(C) 32+ 11- 
Then, (4) t7s 5 
1. Hyp. AD . EH ©:.: Parallepp. ADCB,, E HIX *:: Parallepp. * por-o 


EHGF. EHIK*®:: GL .IL*®:: GE. TIE.(' AC.) itis plain () II. 5. 
(h) 


therefore that AD. EH:: GE. AC. W.W. tobe Dem. Mw = I1- 
2. Hy. ADCB . EHIK*®:: AD.EH*::EG,E'::6L 1.0. 


. LI®:: Parallepp. EHGF ., EHIK. * Wherefore the Parallelepi- (n) g. 5. 
pedon ADCB—EHGF. W.W. tobe Dem. 


Moreover, let the fides be oblique to the baſes, and ere right Parallele- 
pipedons upon the ſame baſes in the ſame altitude ; the oblique Parallepps 
ſhall be equal to them, Wherefore fince by the firft part, the baſes and 
altitudes of thoſe be reciprocal, the baſes and altitudes of theſe alſo ſhall 
be reciprocal. W.W.- to be Dem. 


Corol. 


eAll that hath been demonſtrated of Parallelepipedors in the 29, 30, 31, 
32, 33, 34+ Prop. does alſo agree to triangular priſms, which are half Parallele- 


pipedons, as appears by Prop. 28. Therefore, 


1. Triangular priſms are of cqual height with'their baſes. 


2, If they have the ſame or equal baſes, and the ſame altitude , they are 
cqual. 


3. If they be like, their proportion is treble to that of their ſides of like 
proportion. 


4. If they be equal , their baſes and altitudes are reciprocal ; aud 
if their baſes-and altitudes be reciprocal , they are alſo equal. 


R 2 Prop, 
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(h) 1 4x. I. 
(k) 26. Is 


(ID 47+ I- 
(m) conſty. 


(n) 47- I. and 


2, ax 


@) "ug 


Prop. XXXV. 


if there be two plane angles BAC, EDF, equal, and from the 


points of thoſe angles two Rizht-lines AG, DH, be elevated 
en high, containing equal angles with the lines firſt given , each 
to his correſpondent angle (the angle GAB=HDE, and GAC 
—HDF.) and if in thiſe elcvatedlines AG, DH, ſome points 
be taken, G, H; and from theſe points perpendicular lines GL,HK, 
drawn to the planes BAC, EDF, i which the angles firſt given 
are, and Right-lines AI, DK, be drawn to the angles firſt given 
from the points I, K, which arg made by the perpenaiculars in the 
planes, theſe Right-lines with the elevated lines, AG, D'H, ſhall 
cotain equal angles GAM, HD K. 


Ake DH, AL, equal; and G1, L M parallels; and MC to AC, 
| : MB to AB, KFtoDEF, KE to DE, perpendicular ; and draw 
the Right-lines BC, LB, LC, and EF, HF, HE, *and LM is per- 


. pendicular to the plane B AC; *wherefore the angles LMC, LMA, 


L.MB; and by the tame reaſon the angles HK.F, HK D, HKE are 
Right-angles, Therefore: A.Lq*= L Mq-}- AMg* = LMq1-CMq 
+ ACq<©=LCq-|-ACq; *therefore the angle AC L is. a Right-angle. 
Again ALq.*=LMq--MAq*=LMq)-BMq-B Aq=BLq 
-|-B Aq; *therefore the angle AB L is alſo a Right-angle. By the like 
inference the angles DF H, DE H, are Right-angles; * therefore A B 
— DE, faniBL=EH, fand AC= DF, andCL=F#,; 5wherefore 
alſo BC=EF, %and the angle ABC=DEF, &and the angle AC B 
— DFE, * whence the other Rightangles C B Af, BC M, are equal to 
the other, FEK, EFK,, * therefore CMH=FXK; 'and foallo A M= 
DX', therefore if from Z Aq®— H Dq be taken away AMgq=DRgq, 
" there remains L Mq = HKq; wherefore the triangles L AM, HDX 
are equilateral one to the other; ® therefore the angle LAM=HDKX. 
W. W. to be Dem. 


Corel. 


Therefore, if there be two plane angles equal, from whoſe points equal 
Right-lines be elevated on nigh, containing equal angles with the lines firſt 
Siven, each to each; perpendiculars drawn from the extreme points of thoſe 
elevated-lines to- the planes of the angles firſt given, are equal one to the 
other; viz. L M= HK. | 


Prop. 
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Prop. XXXVI. 


If there be three Right-lines DE, DG,'DF, proportional, the 
ſolid parallelepipedon DH, made of them, is equal to the ſolid 
parallelepipedon I N, made of the miaale dine D G, (I L) which 
is alſo equilateral, and equiangular to the ſaid parallepp, DH. 


Ecauſe DE . LK *:: IL . DF, *the pgr. I'K ſhall be=FE; (a) bp. 
and by reaſon of the equality of the plane angles at E and 7, and of () 14- 6. 
the lines G D, 12, alſo the altitudes of the Parallelepipedons are equal 
by the'prec. Corol. © therefore the parallepps are cqual one to the other. «c) 21, 12. 
W.W. to be Dem. 


Prop. XXXVII, 


If there be four Right-lines A, B, C, D, proporttonal, the ſolid 
Parallelepipedons A, B, C, D, being like, and inlike ſort deſcribed 
from them, [ball be proportional, And if the ſolid Parallelepipedons, 
being like and in like fort deſcribed, be proportional (A.B::C,D.) 
Then thoſe Right-lines A,B, C, D, ſball be proportional. 


ÞY the proportions of the parallelepps. * are triple of thoſe of the (a) 323; 11. 
lines; therefore if 4. B :: C , D; *then ſhall the parallepp. A . (b) jch. 23. 5. 
parallepp. B :: parallepp. C .. parallepp. D; and to allo contrarily. 


Prop. XXXVIIT. 


If a plane AB, be perpenaicular to a plane AC, and 4 perpendicular 
line E Þ be arawn from a pornt FE, in one of the planes (AB) tothe 
ether plane A C, that perpendicular EF ſhall fall upen the common 
ſeftion of the planes AD. 


F it be poſſible, Tet* F fall without the interſeftion A ND, and in the (a) 12 1: 
plane AC * draw FG perpendicular to AD, and join EG, Theangle (21 4» and. 3 
FGE is a Right-angle, and £ FG is ſuppoſed ts be tuch allo; therefore = - 


two Right-angles arc in the triangle E FG, With 5 Atfurd 


Prop 
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Prop. XXXIX. 


A If the fides (AE, FC, AF, EC, aud DH, GB, DG, HB) 
{ 4 the oppoſite planes AC, DB, of 4 ſolid Parallelepipedon A B, 

e divided into two equal parts, and planes, ILQO, PKMR, 
be draws through their ſections, the common ſettion of the planes 
ST, and the diameter of the ſolid Parallelepipedon A B ſhall di- 


wide one the other into two equal parts, 


(a) 34+ Is Þ the Right-lines S4, SC, TD, TB. Becauſe * the ſides DO, 
(b) 29. 1- OT are equal to the ſides BQ, QT, *and the alternate angles 
(c) 4 1- TOD, T£.B, equal alſo, © the baſes DT, T B, and the angles DTO, 
(d) ch. 15.1. BT © are equal; *therefore D TB is a Right-line; and ſo.in like manner 
(f) 9.11. and is ASE, Moreover *as well AD is parallel and equal toFG*as FG 
I. 4X. toCB, and ithence A Disparallel and equal to CB; 5 and conſequently 
(8) 33-1» AC to DB; *wherefore AB and ST are in the ſame plane AB CD. 
(h) 7- 11- Therefore fince the vertical angles AYVS, BFT, and the alternate angles 
$4" T. ASFY, BTV are equal; *and AS=BT; therefore ſhall AF be = 
BY, 'and SY =7/T. W.W. ts be Dem. 


Corel. 


Hencein every Parallelepipedon all the diameters biſe&t one another in 
one point, /Y. | 


Prop. XL. 


If two priſms ABCFED, GHMLIK, be of equal altitude, 
whereof one hathits baſe ABCF, a Parallelogram, and the other 
GHM 4a trianele; and if the Parallelogram A B C F, be double 
ro the trianeleGHM , theſe priſms ABCFED, GHMLIK 


are equal, 


(2) 31- IIs Or if the parallepps. AN, G Q, be compleated, * they ſhall be e- 
(D) 34+ _ F qual, becauſe of the equality b of the baſes AC, 'G P, and © of the 


&) byp. altitudes; *therefore alſo the priſms, © the halfs thereof ſhall be equal, 


(d) 28 11. W.W. tobe Dem. 
+406 Schol. 


Ant. Tacg. From the preceding demonſ&rations, the dimenſion of triangular priſms , and 
qudr angular, or paraltelepipedons, us learnt; viz. by multiplying the altitude into 
the baſe. 

As 
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As if the altitude be 10 foot, and the baſe 100 ſquare foot (the baſe 
may be meaſured by ſch. 35, 1. or by 41, 1.) then multiply 100 by 10, 
ns 1000 cubic foot ſhall be produced for the ſolidity of gþe priſm giyen. 

For-as a ReQangle ; fo alſo is a right Parallelepipedon produced of the 
altitude multiplied into the baſe. Therefore every Parallelepipedon is produced 
of the altitude multiplyed into the baſe, as appears by 31. of this Book. 

Moreover, fince the whole Parallelepipedon is produced of the altitude 
drawn in to the baſe, the half thereof (that is, a triangular priſm) ſhall be 
produced of the altitude drawn into half the baſe, namely the triangle. 


As Advertiſement, 


Obſ. That of thoſe letters which denote a ſolid angle, the firſt 1s always ar 
the point in which the angle is, but of thoſe letters which denote a pyramid , 
the laſt is at the ſupreme point thereof. 

Ex. gr. The felid angle ABCD is at the point A, and the ſupreme 
point of the pyramid BC DA is at the point. A, and the bale is the.. 
triangle B CD, 
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Euclid's Elements. 


PROPOSITION I. L 


Like polygonowus figures ABCDE, FGHIK, deſcribed in circles 
ABD, FGI, are one to another, as the ſquares deſcribed of the 
atameters of the circles AL, FM. 


Raw AC, BL, FH, G M. Becauſe * the angle 4 BC = 


th FGH, *and AB . BC :: FG . GH, *therefore ſhall the 
& 21. 3» angle ACB(*ALB) be=FHG {(*F MG.) but the angles 
(d) 31. 3: ABL, FG M* are right and fo equal; © therefore the triangles 


2 _ ff eA BL, FG Marecquiangular; fwherefore AB. FG:;: AL, FM; 
es) 22. 6, *therefore ABCDE . FGHIX :: ALq, F Mq. 


Corol, 
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Corel, 


.Hence ( becauſe AB. FG :: AL FM:: BC. GC B, .&c.) the 
conrents of like polygonous figures deſcribed ina Circle are in * proportion as, 
the diameters. a > 


73 


Prop. I1. 


Circl:s ABT, EFN, are inproportion one to another, us the ſquares 
of their diameters AC, EG are. 


Uppoſe ACq . EGq :: thecircle ABT , 1. I fay'then 7 is equal 
to the circle E F IV. 

For firſt, if it be poſſible, let [he lefſe then the circle E F N, and let 
K be the cxceſs or difference. Inlcribe the Square EFGH inthe circle 
EFN, *it being the half of a circumſcribed {quare, and fo greater than the (a) ſch. 7. 4 
ſemicircle. *Divite equally in two the arches EF, FG, GH, HE, and () 30. 3. 
at the points of the divitions join the Right-lines E L, LF, &c.at L draw 
the tangent P 2 (© which is parallelto E F) andproi\uce HE P, GFQz; (c) ſch. 29. 3. 
than is the triangle E L F © the half of the Pgr. EPQ F, and fo greater (4) 4t. 1+ 
then the half of the ſegment E L F; and in like fort the reſt of thoſe trian- 
o!les excced the halfs ot the reſt of the ſegments. And if the arches E L, 
LF, FM, &c. be again bifeded, and the Right-lines j ined, the triangles 
will likewiſe excced the halt of the ſegments. Wherefore if the ſquare 
EF£G H be taken from the circle E FN, and the triangles from the other 
ſegments, and this be done continually, at length *© there will remain ſome (@) x, to 
magnitude leſs than K. Let us have gone fo far, naricly to the ſegments 
EL, LF, F M, &c. taken together leſs than X. Therefore / (* the circle (f)\byp.and;axs 
EFN—K)—thepolyg. ELFAMGN iO (the circle EFN= the fegm. 
EL |. LF, &c.) In the circle ABT 5 conceive a like polygonon AX B (g) 30. 3. and 
SCT DF inſcribed; therefore ſince AKBSCTDY. ELF MGNHO 1: $0 1- 
b:: ACq. EGq*®:: the circle ABT... I; and the polys. AKBSC ty: = _ 
T DYV'—Athecircle ABT.. thepolyg. EF L FMGMNHO ® ſhall be =a (1 _ = 
1; but before, [was DE L FMGNH(O, which is repugnant. (m) 14+ 5» 

Again, if it be poſhble, let /be = the circle EFN. Therefore be- 
cauſe ACq . EGq®:: ABT. 1; ang inverſely 7 . the circle A B T (n) by. 
:: EGq. ACq; ſuppoleT. the circle ABT :: the circle EFN. XK; 9 14-5. 
* therefore the circle 4 BT © K; ?and EGq. ACq :: thecircle EFN EIS 
. K; which is thewn to be repugnant. 

Therefore it muſt be concluded, that 7 is = to the circcle EFN., W.W. 
to be 'Dem, 
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Corcl. 


Hence #follows, . that-as a circle is to a circle, fo is a polygonon deſcribed 
in one toa like polygonon deſcribed in the other. 


- Prop. IIL. 


Every Tyramid AB D C having a triangular baſe, may be divided 
into two pyramids AEGH, HIK C, equal, and like one to the 
other, having baſes triangular, and like to the whole ABDC; 
and into two equal priſms, BEGEIH, EGDIHK; which 
zwo priſms are greater than the half of the whole pyramid ABD C. 


Ivide the ſides of the pyramid into- two parts at the points E, F, G, Fr, 

I, K; and join the Right-lines EF, FG, GE, EJ, IF, FX, KG, 

(2) 2.6 GH, HE. Becaule theſides of the pyramid are proportionally cut ; *thence 
HI, AB; andGF, AB; and TIF, DC; and HG, DC, &c. arc pa- 

rallels; and conſequently Z1, FG; and G #, FI areallo parallels. There- 

fore it is apparent that the triangles ABD, AEG, EBF, FDG, HIK, 

(b) 29-. I- bare equiangular; and that the four laſt are © equal: in like manner the 
(C) 26, I, triangles ACB, AHE, EIB, HIC, FGX are cquiangular; and the 
four laſt are equal one to the other. Alſo the triangles BFI, FDK, IKC, 

EG H,; and laſtly the triangles AHG, GDX, HRC, EFI are like and 

equal. Moreover the triangles, HIK to ADB, and EGH toBCD, 

(4) 15. 11... and EFI to ADC, and FGXK to 4 BC, *are parallel. From whence 
it evidently follows, firſt that the pyramids AEG H, HIXC are equal, 

(6) 10-def-11- and © like to the whole AB DC, and to one another. - Next, that the ſolids 
BEGEIN, FGDIHAK are priſms, and that of equal height, as being 

placed between the parallel planes ABD, HIXK ; but the bale B FG E is 

(F)'2 4x..1- fdouble of the baſe F.DG. 5 Wherefore the ſaid priſms are equal; whereof 
(£2 4011. the one BFGEITH is greater than the pyramid BE-F1, that is, than , 
AE'GH, the whole than its past; and conſequently the two priſms are 

greater than two pyramids, and fo exceed the half of the whole pyramid 

ABDC. W. W. tobe Dew. 


—_ 


_— dn. 2 
ha dt. Ms. 
- 


Lts. IV. F 


Fuclid's Slamenes. 


Prop. 4V. 


If there be two Pyramids ABCD, EFGH, of the ſame altitude, 
having triangular baſes ABC, EFG, and either of then: be 
aiviaed into two pyramids ( AILM, MNOD\, azd EPRS, 
STVH) equal one to the other and like tothe whole, and into two 
equal priſms (TBKLMN, KLCNMO; az4d PFQRST, 
QRGTSV;) and if in like manner either of thiſe pyramids 
made by the former diviſion be divided, and this be done continually ; 
then as the baſe of one pyramid u to the baſe of the other pyramid, 
ſo are all the priſms which are in one pyramid , to all the priſms 
which are in the other pyramtd, being equal in multitude, 


Or (applying the conſtruQion of the precedent Prop.) BC. KC *:: (3) 15. < 


FG.GY , * therefore the triangle ABC is to the like triangle L'K C 
as EFG is to ©the like RQG, therefore by permutation ABC . EFG (, 
4:;: LKC. RQG*:: thepriimXLCN MO. Q£RGTSV (for thele (e 


are of equal altitude) *:: [BXLMN . PFQRST,; 5 wherefore the (f) 7. 5: 
triang. ABC.EFG:: the priim X LCMNO-|IbKLAMN. the (8) 1% 5» 


priim LRGTSY -- PF 2RST. W.w. to be Dem, 

But it the pyramids MNOD, AILM; and EPRS, STY H; be 
further divided, in like manner the four new priſms made hereby ſhall be to 
the four produced before, as the baſes MNOand 4 L1 are to the baſes 
STVY and EPR; that is, as LKC to RQG, or as ABC to EFG; 
b wherefore al] the priſms of the pyramid ABCD are to all the priſms of 
the pyramid E FG H, as the bale ABCisto the baſe EFG. WW. tobe 


Dem. 
Prop. V. 


Pyramids AB CD, E F GH, being under the ſame altitude, having 
triangulur baſes ABC, E FG, are one to ancther as their baſes 
ABC, EFG, «re. 


Et the triangle ABC . EFG :: ABCD. XN. I fay X is equal to 
the pyramil EFG#H. For if it be poſſible, let X be DEFGH, 
and let the exceſs be 7. Divide the pyramid EFGH into priſms and 


pyramids, and the other pyramids in like manner, * till the pyramids left (4) 1+ 10+ 


EPRS, STF H, belels than the folid T. Therefore fince the pyramid 
EFGH= X-|-Y, it is manifeſt that the remaining priſms P FYRST, 
QRGTSFV are greater than the folid X. Conceive the pyramid A BC D 


divided after the ſame manner; ® then will be the priſm 1B X L MN -|þ (b) 4. 12. 
KLCNMO, PFORST-}-Q©RGTSV :: ABC. EFG6G *© :: the (c) by. 
pur. ABCD .X,; *therefore X = the priſm PFQURST}QRGTSY, ©) 14 5+ 


which is contrary to that which was affirmed before. 
| S 2 Again, 
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(ec) byp. andY ;; X . the pyr. ABCD<®:: 


cor. &+« 5+ 
(f) ſuppo/. 
(8) 14. 5» 


(a) $5» I2. 
(b) 18. 5+ 


(C) 22. 5+ 


(d) 5. 12. . 


fe) 5. I2. 
(f) 24» 5s 


(a) 34+ 1+ 
(bY5. 12+ 


(©) 1 4x.1. 


Again, conceive X © the pyr. EFG H; and make the pyr. EFGH. 
EFG . ABC. Becaule EFGHi 
X, 5 thence Y > the pyr. ABC D; which is ſhewn before to be impoſſible. 
1 herefore 1: conclude, that X is equal to the pyr. EFGH. W.W. tbe 


w_ Dem. g 


Prop. VL 


Pyramids ABCDEF, GHIKLM, conſiſting under the ſame 
altitude , and having polygonow baſes ABCDE, GHIKL, 
are to one another as their baſes ABCDE, FGHIKL are. 


Raw the Right-lines AG, AD, G1, GK; then is the baſe ABC. 
ACD *:: pyr. ABCF. ACDEF; *® therefore by compoſition , 
eA BCD. ACD:: thepyr. ABCDF. ACDE; *butallo ACD 
. ADE :: thepyr. ACDF . ADEF; * therefore of equality ABC D 
. ADE :: ABCDF. ADEEF, and * thence by compoſttion- AB C D E 
. ADE ::.the pyr. ABCDEF. ADEEF, moreover ADE . GKL 
*.: thepyr. ADEF . GKXLM; and, as before, and inverſely GXL. 
GHIKL :: the pyr. GXLM. GHIK LM, © therefore again of 
equality ABCDE.GHIKL :: thepyr. ABCDEF . GHIXLM. 
W.W. tobe Dem. 

If the baſes have not ſides .of equal multitude, the demonſtration will 
proceed thus. Thebaſe ABC. GHI :: *chepyr. ABCF.GHIK; 
*eand ACD . G HI-:: thepyr. ACDF . GHIK, *therefore the baſe 
ABCD .GHI:.: the pyr. ABCDF. G HIK. © Moreover the 
bale ADE . G HI :: thepyr. ADEF.GHIK;,; ' therefore the bale 
ABCDE .GHI-:: thepyr. ABCDEF., GHIR. 


Prop. VII. 


very priſm, ABCDEF, having a. triangular baſe, may be di- 
vided into three prramidas ACBF, ACDF, CDFE, equal 


one to the other, and having triangular baſes. 


Raw+the diameters of the Parallelograms, AC, CF, F D: Then 
. the triangle ACBis*= ACD, ® therefore the pyramids of equal 
height ACBF, ACDE,, are cqual. In like manner the pyr. DFAC 
—= the pyr. DFEC; but ACDF and DF AC are one and the ſame 
pyramid ;. © therefore the three pyramids ACBF, ACDF, DFE" into 
which the--priſm is divided, are equal one to the other. 
'Dem. 
Hence, every pyramid is the third part of the priſm that has the ſame baſe 
and height with itz. or every priſin is treble of that pyramid that has the ſame 
\ baſc and height with it. ; | 
or 
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Ls. IV. '  Euelid's Elements. os 


For reſolve the pologonous prilm A BCDEGHIXF intotriangular 
priſms; and the pyramid A BCDE#H into triangular pyramids ; * then all (a) 9. 12 
the parts of the priſm ſhall be treble to all the parts of the pyramid, * con- (b) 1. 5. 
ſequently the whole priſm 4A BCDEGHIXF istreble. ts the whole pyra- 
mid ABCDEH. W.W.tobe Dgm. 


Prop, VIIL 


Like pyramids ABCD, EFGH, which have triangular baſes 
ABC, E FG, are i triple proportion of that in which their ſedes 
of like proportion A C, EG are. 


* F* Ompleat the Parallelepipedons ABICDMKL, EFNGHQOOP, (2) 27. It. 
which * are like, and © fextuple of the pyramids ABC D, EFGH; () A def. cho 
* and therefore in the ſame proportion with them one to another, * that is, TY a 


triple of that of the ſides of like proportion, &c. (d) 15. 5. 
'e) 33. I. 


Corol. 


Hence alſo, like polygonous pyramids have proportion tripled to that of 
the ſides of like proportion ; as may eahly be proved by reſolving the fame 
into triangular pyramids. 


Prop. I X. 


See the prec. Scheme. 


In equal pyramids ABCD, EFGH, having. triangular baſes 
ABC, E FG, the baſes and altitudes are reciprocal; CAnd 
pyramids having triangular baſes, whoſe altitudes and baſes are 
reciprocal, are equal, 


ir 28 We compleated Parallelepipedons ABICDMKL, EFNG 
HQOP are* ſextuple of the equal pyramids ABCD, EF G H (®) 25-11. and 
(either of either) and fo equal one to the other. Therefore the altitude 7,** 


bY 24s . 
(H.) thealt. (D)*:: ABIC.. EFNG*®:: ABC.. EFG, W.W. to be > +4 = 
Dem. (d) byp. 


2. Hyp. Thealtitude(P.)thealt. (D)*:: ABC. EFG*®:: ABIC(E) 15+ 5 
,EFNG, * therefore the parallelepipedons ABICDMKL, EFNGH &) 34 It- 
£OP are equal; 5conlequently allo the pyramids ABCD, EFGH, (E) 06x, 1 
being ſubſextuple of the ſame, arc equal. W. WW, to be Dem, 


The ſame us applicable to polyzenous pyramias ; for they may alſo 172 lie manner 
be reduced to trianculars. 


Coro! 


; 


L1s. IV. 


(a) To C0r. 12» 
and ſch. 40.11» 


(b) 7. 12- 
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Corol. 


Whatſoever is demonſtrated of pyramids in Prop. 6, 8, 9g. do's bkewiſe apree 
to any ſort of priſms ; ſeeing they are triple of the pyramids that have the ; «ns 
baſe and altitude with them, T herefore, 


1. The proportion of priſms of equal altitude is the ſame with that of 
their baſes. 


2. The proportion of like priſms is triple of that of the ſides of like 
proportion, | 


3. Equalpriſms have their baſes and altitudes reciprocal; and priſms which 
are ſo reciprocal, are equal, 


Sobol. 


From what is hitherto demonſtrated the dimenſion of any priſms and 
pyramids may be colleted. 


2 The ſolidity of a priſm is produced of the altitude mulciplyed into the 
baſe; * and therefore likewiſe that of a pyramid, of the third part of the 
altitude multiplied into the bale. 


Prop. X, 


Every Cone ts the third part of a Cylinder having the ſame baſe with 
it ABCD, azd the altitude equal. 


See the ſecond  F you deny it, then firſt let ſuch cylinder be more then triple to the cone, 


feg. of this Book, 


and let the exceſs be E. A priſm deſcribe& on a {ſquare in the circle 


(a)ſch.7. 4.4xd 4 BCD * is ſubduple of a priſm deſcribed upon a ſquare about the circle, 


COT. Je 12. 


() ch. 29. 3. 
aud cor. g. 12. 


(C) 5 &x. Is 


(a) byp. 


(EC) Cor. 7+ 12+ 


being equal to it and the cylinder in height. Therefore a priſm upon the 
{quare ABCD exceeds the half of the cylinder 3 and likewiſe a priſm 
upon the baſe AFB, of equal height to the cylinder, ® is greater than the 
half of the ſegment of the cylinder A F B; continue an equal biſeion of 
the arches,and ſubtra@ the priſms till the remaining ſegments of the cylinder, 
namely at AF, F B, &c. become lels than the folid E. Therefore the cyl. 
— ſegm. AF, FB, &c. (the priſm on the baſe AFBGC H DJ) © is greater 
than the cylinder —E (* the triple of the cone;) therefore the pyramid , 


*a third part of the#laid priſm ( being placed on the ſame baſe, and of the 
fame height) is greater than the cone of equal height on the baſe ABCD 
a circle, 5. e. the part greater than the whole. Which s Abſurd. 


But 


'® 
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But if the cone be affirmed to be greater than the third part of the cylin- 
der, then let the exceſs be E. Detra& the pyramids from the cone, as 
you did in the firſt part the priſms from the cylinder, till ſome ſegments of 
the cone remain, conceive at AF, FB, BG, &c. leſs than the ſolid E. 
Therefore the cone — E (* ; of the cylin.) == the pyr. AFBGCH DI (t) byp. 
(the cone — ſegm. AF, FB, &c.) therefore the priſm triple to the 
pyramid (viz. of equal height, and on the ſame haſe) is greater than- the 
cylinder on the baſe ABC D, the part than the whole. Which is Abſ. 
Whaefere it muſt be granted, that the cylinder is equal to triple of the 
cone, W.W. to be Dem. 


Prop. XI. 


Cylinders ana Cones ABCDK, E FGHM, being under the ſame 
altitude, are to one another as their beſes ABCD, EFGH, 


are, 


Et the circle ABCD . the cir. EFGH :: the cone ABCDX.. 
SN. Iſay N is cqual tothe cone E F G FH 
For if it be poſſible, let V be == the cone E F G H 1, end let the excel: 
beO. The preparation and argumentation of the prec. Prop. being ſup- 
poſed ; then ſhall O be greater than the ſegments of the cone EP, PF, 
F2, &c. and fo the folid NV —a the pyr. EPFQGRHSM. In the 
circle A BCD * make a like polygonous ig. AT B YC XDT, Becauſe 1; ,-,. 
the pyr. ABYTX . the pyr. EFQSM *®:: the polyg. AT B-YT.. t pot. 
the polyg. EPFQS<:: thecir. ABCD . thecir. EFGH *:: the cone 'Þ) 6. 12: 
ABCDXK , N *thence the pyr. EPFLGRHSM ſhall be = IN. = & 12. 
Contrary to what was athrmed before. Again conceive N & the cone el = Py 
EFGHAM; and make thecone EFGHM.O :: N. the cone ABC (e) byp. and by 
DX *:: the cir. EFGH . ABCD, 6 therefore O =» the cone 4 BC inverſcon. 
DK; Which is «Abſurd, 2s appears by what is ſhevn in thefirſt part. (£) Is ©» 
Therefore rather admit ABCD . EFGH :: the cone ABCDX.. 
E FG HM. W.W. to be Dem. 
The ſame may be demonſtrated of cylinders, if cylinders and priſins be 
conceived in the place of cones and pyramids, Therefore, &c. 


Schol. 


Hence, 1s gathered the dimenſion cf all ſorts of cylinders and cones. The ſolidity 
of a Right cylinder is produced of the circular baſe (* the dimenſion whereof (a) 1-Prop. 
is to be learnt out of erchimedes) multiplied into the height, ® whence 4%) cire. 
m like manner that of every cylind. 

Therefore the folidity of a cone is produced of the third part of the alti- 
tude multiplied in the baſe. 


(b) 11. 12. 


Prop. 


% 
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Prop. XXII. 


Like Cones and Cylinders ABCDK, EFGHM, ave in triple 
proportion of that of the diameters T X, PR, of their baſes 
ABCD, EFGH. 


Y Et the cone A have to A triple proportion of TX to PR, 1 iy 
1 Nis ='the cone EFG HM. For if it be poſſible let NV be a 
EFGHM, and let the excels be O; therefore, N > thepyr. EPF 26G 
RHS 1. Let theaxes of the cones be IX, L 2, and joyn the Right-lines 
 VFVRK,CK,V1,CI andQ 4, GM, LL, G L. Becauſe the cones are 
= 4 4 like, * thence Y/.IK::QL. LM; but theangles IX, Q© LM 
= 13 69-11 b are Right-anglesz © therefore the triangles 7 X, © L Af are equiangul, 
(d) 4. 66 whence FC.FVT:: £G. QL; allo/1.YFK::QL. QAM; 
(e) 7. 5- thereforeof equality YC .FYXR:: 2G . 2 M; moreover YK.,CK 
(fi5-6. :: QM. MG. Therefore again of equality YC .CX :: 2G.GM;, 
G 9 off '> © therefore the triangles Y KC, 2 MG arelike: and by the fame reaſon 
(k) 4. 6. the other triangles of this pyramid are like to the other of that; 5 wherefore 
(1) 15. 5. the pyramids themſelves are like. * But they are in triple proportion of 
(m) hyp. and4 that of YC to LG; *®thatis, of Y /toRL; \or TX to PR, "there- 
cn) 5- fore the pyr. AIBVCXDYK. . the pyr. EPFQGRAHSM :: the 
) 145" cone ABCDKX . N; * whence thepyr., EPFYGRAHSM 5 N,which 
is repugnant to what was affirmed before. 

, p Again, take N= the cone EFG HM; make the.come EFGHAM, 
-A- "og = 5; . the cone ABCDX ©:: thepyr, EPRM. ATCKRK®::G 9 
(Þ) cor. 8. 12, + / C thrice :: 1PR + TX thrice; but O's = ABCDR, which was 
4) 4. 6. before ſhewn to be repugnant. Whercetore NV — the cone EFG HAM. 
iT) 14+ 5» IW.W. to be Dem. 

| But forasmuch as what proportion {oever cones have, alſo cylinders, being 
triple of them, have the fame; therefore.cylinder to cylinder ſhall have pro- 


portion triple of the diameters of the baſcs, 


Prop. XIII. 


if a Cylinder ABC D, be diviaed by a plane E F parallel to the 
oppoſite planes BC, AD, then as one Cylrnder AEFD is to the 
other Cylinder EBCF, fo is the axis G | tothe axis 1 H, 


(0) 3 b axis being produced, * take GKX=GJI, and HL =1'!= LM; 
& and conceive planes drawn at the points XK, L, 4, parallel to the 

(b) 11. 12. circles AD, B”, ® therefore the cylin.ier FD = thecyl, AM; and the 
cyl. EC*=BO®=0OP,; therefore the cylinder EN is as multiplex of 

the cylinder E D, as the axis IK isof the axis /G; and in like manner the 

eylinder F P is as multiplex of the cylinder BE, as the axis / AY is of the axis 

(c) 11.12 F 7; butas IKis =,&,>1M,, *<lois the cylinder EN=,&,59FP; 
(4) 644-5 « therefore the cylinder AE FD . the cyl. EBCF::GI. IH. W.W. to 
be Dem. Prop. 


Ls. A 
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Prop. XIV. 


Cones AEB, CFD, and Cylinders AH, CK, conſiſting upon equal 
baſes AB, CD, are to one another as their altitudes ME, N Þ are. 


Y ar” cylinder H A, and the axis £ M being produced, take MAL = 

FN; and at the point Ldrawa plane parallel to the baſe AB, * then (2) 11+ 12- 

ſhall the cyl. AP be=CX; ®but thecyl. AH. AP(CK):: ME. (d) 13+ 12. 

ML (NE.) WW to be Dem. Scat 
The ſame may be affirmed of cones ſubtriple of cylinders ; * as alſo of priſms, = wy 9 


and pyramids. 
Prop. XV. 


In equal cones BAC, EDF, and Cylinders BH, EK, the baſes 
and altitudes are reciprocal (BC , EF :: MD-. LA:) and 
cones and cylinders, whiſe baſes. and altitudes are reciprocal, are 
equal one to the other, (a) 14. I2. 
(b) confer. 
& the altitudes be equal then the baſes are equal too, and the thing is evi- © 9? 
dent, If unequal, then take away MO = L A. Q by 2s 
1. Hyp. Then is MD . MO (*LA)®:: cyl EX. (BH) EQ) 7 i. 
4: thecir. BC, EF. Which was tobe Dem. (8) 11. 5. 
2. Hyp, BC. EF*:: DM. OM(LA) *:: thecyl. EX . E 25 ::(b) 11. 12. 
BC. EF*":; BH. EQ. *Therefore the cylind. EX = BH. Which ®) 9+ 5 
was to be Dem. 
The ſame argument may be uſed for cones. 


Prop. XVI. 


Two unequal circles ABCG, DEF, having the ſame center M, 
to inſcribe in the greater circle ABCG, a polygonous figure of 
equal and even ſides, which ſhall not touch the leſſer circle DEF. 


þ tg the center Mdraw the line AC, cutting the circle DEF in F, 

from whence raiſe a perpendicular F H; * divide the ſemicircle A B C (a) 30. 3. 
into two equal parts; and the half thereof BC alſo; and fo do continually, 

drill the arch /C become leſs then the arch HC,from I let fall the perpendicular (Þ) 1. 16+ 
I L. Itis maniteſt that the arch IC meaſures the whole circle, and that the 
number of arches is even, and ſo that the ſubtended line 7C is the ſide © of the © Jeb. 16. 4. 
r__ that may be inſcribed without touching the leſſer circle DE F, (4) cer. 16. 5; 


or HG * touches the circle DEF, *towhich 1X is parallel, and pl:ced {5 2g; x. 
outwardly; * wherefore I K 6oes not touch the circle DE F; much lefs do (f) 34. def. 1 
CI,CK, and the other fidcs of thopolygonon more remote from the center. 

W. WW. to be Done. 
Corol, Obferye that 7 X touches not the circle DEF, 
p s 


Prop. 
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(a) 16: 12, 


(b) 18. IT. 
(Cc) cor 33s 


(d) 4+ Is *7 


(e) 38. 11. 
(f) 12+ 4x. 


(&) 273+ 
(h) 32-1». 
(k) conſtr. 
(1) 26. 1. 


*(m) 3 a 


(n) 7.5. 

(0) 2. 6. 
(p) 6. 11. 
(Q) 33» Is 


(r) 9. 12. 


(S) 7. Its, 
(t) 2. [t. 


7 tt. Ih 


(X) 4. 6. 
(V) 14+ 5. 


(2) 3 def. 11, 
(a) 15 d?f. 11. 


(b) 47. le 


(c) 15 def 1, 


(d) corftr, 
(e) 28. 3. 
(f) 33. 9. 
(8) 12. 2» 
(h) 32. I. 


(k) 9 ar. 1. 


(0) % fo 


. of the ſphere make © the quadrants DOC, DOM. 


Prop. XVII. 


Two ſpheres ABCV, EFCH, conſiftins about the ſame center D, 
being given, to inſcribe a ſolid of many ſides (or Polyedron) in the 
greater ſphere AB CV, which fhall not touch the ſuperficies of the 


oO 


leſſer ſphere EFGH, 


Bir both the ſpheres be cut by a plane paſſing by the center making the 

circles EFGH, ABCFV; and the dmmeters AC, BY drawn, 
cutting perpendicularly. In the circle A BC, * inſcribe the equilateral 
polygon YMALNC, &c. not touching the circle E FG H : then draw the 
diameter Na, andere&t DO perpendicular to the plane ABC; by DO, 
and by the diameters AC, N a, conceive planes DOC, DON erected, 
which ſhall be ® perpendicular to the circle ABCY, and lo in the ſuperficies 
In which let the right 
lines CP, PQ, © R, RO, NS, ST, Ty, yO; *befitted, equal, and 
of equal multitude with CN, NL, &c. make the fame conſtruion in the 
other quadrants O L, O 2, &c. and in the whole ſphere. Then I ſay the 
thing required is done. 

From the points P, S, to the plane ABCY draw the perpendiculars 
P X, ST, ©which ſhall fall on the ſetions AC, Na. Therefore becauſe 
both fthe Right-angles PXC, SYN, 5 and PCX, S NT inſiſting on *-equal 
circumferences, fare equal, the triangles alſo PC X, S NT® are equiangu- 
lar. Wherefore being PC*=8SN, 'alfſois PX=8SYT, 'and KC=TM; 
mwhence DX= DT; ®and therefore DX. XC:: DY . YN; * there- 


* foreT X, NC are parallels; but becauſe P X, ST are equal, and fince. be- 


ing perpendicular to the ſame plane ABCY, they are alto ” parallels, 
1therefore TX, SP ſhall be equal and parallels; * whence SP, NC, are 
parallel one to the other;. and fo the * quadrilateral VC PS, and by the 
ſame reaſon SP 2T, T 92RG, as allo the * triangle + RO are ſo many 
planes. In like manner the whole ſphere may be ſhewn full of ſuch quadri- 
laterals and triangles; wherefore the figure in{cribed is a polyedron. 

From the center D" draw DZ, perpendicular tothe plane VCPS; and 
join ZN, ZC, ZS, ZP. Becauſe DN , NC*®:: DT. . T X, thence 
NCis!& TX (8SP,) andlikewiſe SP—TO9, and TQc-yR And 
becauſe the angles DZC, DZN, DZS, DZ P, * are right,and the ſides 
DC, DN, DS, DP, * equal, and D Z common, *thence ZC, ZN, 
ZsS, Z P, areequal one to the other ; and conſequently about the quadri- 
lateral NC PS), © a circle may be deſcribed, in which (becanſe VS, NC, 
CP, are %equal, and NC&-S P) NC *ſubtends more then the quadrant, 
! therefore the ang. NZ C at the certer is obtuſe. 5 Therefore N Cq=- 2 
Z©q(ZCq-|-ZNg.) Let NT bedrawn perpendicular to AC; there- 
fore ſince the angle ADN (" DNC+|- DC MN) * is obtuſe, the half of it 


D C N, ſhall be greater then the half of a right angle z ' and fo that which 
| remains 


_ E - 
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= 4 
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remains of the right ang.CN 7 ſhall be lefs then it; "whence LN=1C; there-. (n) 19. 1. 
fore NCq(NIq-|ICq)*=21Ng; therefore INC ZC, and con- (9) 47+ 1+ 
lequently D Z * &- DI, but the point 7 1s without the ſphere E F G H, and bs her _ 
{o much more the point Z. Wherefore the plane N'C PS, (whole * next (+) 44. 1. 
point to the center is Z) does not touch the ſphere EFG H. And if a per- 
pendicular Dd be drawn to theplane SP LT, the point, and ſo allo the 
planeSPLT is yet further removed from the center; which is allo true of 
the other planes of the polyedron. Therefore the polyecron ORQ PCN, 
Cc. inſcribed in the greater ſphere, docs not touch the leſſer .W.W. robe Done. 
Corol. 

Hence it follows, that if in any other ſphere a ſolid polyedron, like to the above- 
ſaid ſolid polyedron be inſcribed, the proportion of the polyedron in one ſphere tothe 
polyedron in the other 15 triple of that of the diameters of the ſpheres, 

For if right-lines be drawn from the centers of the ſpheres to all the angles 
of the baſes of the ſaid polyedrons, then the polycdrons will be divided into 
pyramids equal in number and like * whoſe homologous ſides are ſemidiameters 
{the ſpheres , as appears, if the leſſer of theſe Spheres be conceived deſcribed 
within the greater about the ſame center. For the right-lines drawn from the 
center of tho ſphere to the angles of the baſes will agree one to the other by 
reaſon of the likeneſs of the batcs ; and fo will like pyramids be made. Where- 
fore fince every pyramid in one ſphere, to every pyramid like it in the other 
ſphere * ha's proportion triple to that of the homologous ſides, that is, of the (a) cor. $. 12. 
{cmidiameters of the ſpheres; and ®as one pyramid is to one pyramid, fo all (b) 12+ 5+ 
the pyramids, that is, the ſolid polyedron compoſed of theſe, are to all the 
pyramids, that i:, the ſolid polyedron compoſed of the others; theretore the 
polyedron of one ſphere ſhall have to the polyedron of the other ſphere, pro- 
portion triple of that of the ſemidiameters, *© and fo of the diameters of the (c) 15- 5 


ſpheres. 
Prop. X V LIL. 


Spheres BAC, EDF, are in triple proportion one to the other of 
that in which their diameters BC, EF, are. 


Et the ſphere BAC be to the ſphere & in triple proportion of that of the 
diameter BC'to the Ciametc: EF,IllayG = E DF. For if it be poſſible, 

let Ghe ®EDF; and conceive the ſphere G concentrical with © D F. In 
the ſphere E D F * inſcribe a polyedron not touching the ſpheye G, and a like (a) 17. 12. 
polye-/'ron in the ſphere BA C. Theſe polyedrons * are in triple proportion of (Þ) cor«17. 14 
the diameters BC, E F, © thar is, of the ſphere BAC to G. * Conſequently (£) 9p. 
the ſphere &G is greater then the polycdron inſcribed in the ſphere E D F, the (09-DiP 
part then the whole. 

Again, if it be poſſible, let the ſphere G be © EDF, and as the ſphere EDF 
isto another ſphere ſo let G be to BAC,*® that is, in triple proportion of the 
diameter EF to BC, therefore fince BAC*c= H, we ſhall incur the abſurdity 
of the firſt part, whereforc rather the ſphere G=EZ DF. W.W. tobe Dem 

Coro!. Hence, As one ſpi:ere is to another ſphere, ſo is a polyedron deſcribed 
in that to alike polyedron deſcribed in this. 
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SBC 


To reduce a Rational quantity to the forme of a Surd, which ſhall Igve 
the ſame Radical ſizn with any Surd preſcribed, 


(>) 


of the aſſigned power, and prefix it's ſign. 


= . a (or multiply it per ſe) as often as there are Units in the Index 
| The 


. G $a rt” 4: 
Ly 


——_— 
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Ets. IV 


The Operation in Species. 


Reduce b to the ſame ſign with 
(3) 1. 
y/ (3) 64, 


Reduce b—d toy (2) b'—d. 
b—4d 


— bd-|- a 
b'—ba 


y (2) b —2bd-)- a* 


Reduce the Numerator of this Fra- 


A 
7b to. the ſign y/ b the De 
nominator.. 
A 
A 


dof 
Reduce the Denominator (5 4) of this 


10n 


Fraction L328 to the ſign /(3Jac| 
5 , 


the Numerator. 


The Operation in Numbers, 


Reduce 6: to the ſign y/ (3) 1 2. 
6 | 


36 
6 


y (3)216 
Reduce 5 to the ſign y/ 7. 
5 


V25 
Reduce the Numerator 3 of this 
Fraftion f= to the ſign y/ 7. 


3 
3 


"x 
Reduce the Denominator +7 of - this 
Fra&ion VF to the fign.y/ (3) 4 


the Numearator. 


7 
7 


49 
T 


v (3) 1254 


| 


(3) 343 


_ 


SBCT 


I I. 


To reduce fimple heterogeneal Surds, that is, ſuch as are under different 
radical ſines to bomogeneals, or to ſuch as may have a common raaical 


ſine, 


Ivide the Indices of the propoſed powers by their greateſt common 
meaſure, multiplying the ſaid Indices by each others quotients crols-wiſe, 
and before the Produd ſet y/ with its 


Index for the common. radical fine ; 
then 


—_ _—— 


— 
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then multiply the powers themlelves alternately into the Species denomi- 
nated by each others quotient. 


Reduce v4 4* and 4 (4) 67. Reduce /5 and (4) 7. 


2) / a v/ (4) 6? ys (4) 7 
I X 2 2 + 
| (4) F v/ (4) 4 v (8) 49 (3625 
SECT. Ik 
To reduce 4 Surd to another more Simple when it may be done, 
5 | V \] am the power of a Surd quantity, the radical ſign being omitted, 
can be divided juft without any remainder,by a power which hath 
a rational Root of the ſame kind with that which is denoted by the ſaid 


radical ſign ; divide the Surd quantity propoſed by that rational Root, and 
prefix this Root before the Quotient ; ſo have you a new Surd equal to ths 
propoſed, and in more ſimple terms. 

But when a Square or Cube &c. by which the diviſion neceſſary to ſuch 
contraQion is to be performed, cannot be readily diſcerned, firſt ſearch 
out all the Diviſors of the power of the Surd quantity propoſed, and then 
ſee whether any of them be a Square or Cube &c. viz. ſuch a power as the 
radical ſign denotes, which if you find, you may uſe inthe aforeſaid manner, 
to free the Surd quantity in part from the radical fine. 


y/ 48 4* will be reduced to a y/ 48 
or 244 12, 0r 444 3. 
y/ 16 aab may be reduced to 
4aws b. 
4 (3)cb3r will become 
 b 4 (3)er. 


L268 will become 


44 1b 
Cc 


y 72 may be reduced to 
6 y 2. 
y/ 75 may be reduced to 


3. 
. 4 (3) 72 will become 
2 4(3)9- 


LI will become 


$ 
SS 
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SzCT. IV. 


Of the Commenſurability of Surds, 


 Ommenſurable Surds are ſuch as being reduced to their leaſt terms, 
become true figurative quantities of their kind ; and are therefore as 
a rational- quantity to a rational. 


SS TT. Yo 


To try whether any Quantities propoſed be commenſurable or not. 


"Irſ, if they be of different kinds, reduce them to one kind ; then divide 

them ſeverally by their greateſt common meaſure, and if the-quotients 

be rational quantities, the Surds propoſed are commenſurable'; but if the 
quotients be irrational they are incommenſurable. 

If two Surd quantities be divided by ſome commmon diviſor, tho it be not 
the greateſt, yet if there come forth rational quotients, thoſe Surds: are 
commenſurable, 

If Surd Fraftions be propoſed that have not: a: common denominator, 
reduce them to their ſmalleſt common denominator, and then try whether 
the new Surd numerators be commenſurable or not, for if thoſe be commen- 
ſurable, the Surd FraQtions firſt propoſed are commenſurable. 

But if either the numerators or denominators of two Surd Fra&ions, or 
mixt-numbers ſtanding Fra&tion wiſe (the radical ſign being negletted): be 
powers of that kind which is denoted by the radical ſign, then they need 
no reduction , but try whether their numerators or denominators be com- 
menſurable or not ; for if thefe be commenſurable, the Surd FraQion pro- 
poled ſhall be alſo commenſurable, as .4/ £2 and y/ 2+. 


- —"YY > 
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Multiplication of Simple Surds. 


1. W F the quantities to be multiplied be of the ſame kind , multiply 
them one by the other; and to the product prefix the common 
radical ſign. But if they be heterogenial or of different kinds , 
reduce them firſt to one kind, and then multiply them. 


Mult. 4 240 Sis 4/32 (3)74 wars 
oy oe vg v 26 y/ 48 y (3)% v/ (4) 7 


Product 4 3600 4/399 1536 v/(3)5* v(4)105 


— 


Mult. / 8 . J4/ (6)512 v9 v/ (3) 32 
by OG) 4 $ hari} (0 16 v (3) 27 2 
Product y (6)8192 y(6)531441 4(3)256 


2. When a Surd is to be multiplied by a rational quantity, it will be 
fometimes convenient only to cornex them together , or prefix the rati- 
enal quantity to the left hand of the Surd, As to multiply 4/ 27 by 6 the 
product will be 6 / 27, ſo 12 multiplied by y/ (3) 5, the produdt will be 
124/(3)s &c. 

3. When two rational quantities are thus prefixt to two Surds of the 
ſame kind , multiply the rational part by the rational, and the Surd by 
the Serd , which produGts joined together , is the produ& required. As to 
multiply 6 / (3)7 by 54/ (3) 3 the produt will be 30 4/(3) 21, and 
(4) 6 multiplied by 3 4 (4) 7 will make 3 y/ (4) 425 5 y 2 multiplied by 
44 5 makes 20,4 10. 

4. When any Surd is to be multiplicd init ſelf according to the index of 
its own power, caſt away the radical ſign, and take the quantity remaining 
for the produ&, which in this caſe will be always rational. As the Square 
of y/ 11 will be 1 1, the Cube of / (3) 17, willbe 17. Alfo 2 y/ 3 multiplied 
by 8,4/ 3 makes 48, and 3 / 5 multiplied by 2 4/ 5 makes 30 &c. 

V 2 


5. If 


dt. 
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5. If a Surd whoſe index is a Compound number , be to be multiplied 
int ſelf according to the index of either of the compounding Species ; 
the root of the other Species ſhall only be prefixt to the ſpecial quan- 
tity. 


As to Square 4/ (4) 12, the produ@ will be 4/ 12, fo the Square of 
y (6) 15 will be /(3) 15, the biquadrat of y/ 5 will be 25, the Cube: 
of / (6) 64, will be 4/ 64 or 8 &c. 
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Droifion of Simple Surds. 


F the Surds be of the ſame kind divide one by the other, and to the 
quotient prefix the common radical ſign , which new root is the 
quotient ſought , but if they be not of the ſame kind firſt reduce 
them, and then divide. 


[, 


Divide 4/576 »w 256 4 (4) 35 9 

by 4 9 8 Ss vVG)21 
Quot, 4/640r8 4/32 / (4)7 4/3) orv(3)345 
Divide vs b vVabds yybl 

by y/ 4 x/ ab [ 


Quot. a/ _ ag / 


2, When a rational quantity is to be divided by its Square Root, the 
Root will be the quotient. As ab, divided by 4/ 4b the quotient will be 
4 ab, and 50 divided by y/ 50 the quotient will be 4/ 50, Ge. 


3. When a Surd with a prefixt rational quantity is to be divided by the 
ſame Surd, the quotient will be the ſaid prefixt rational quantity. As 5 4/ 7 
divided by 4/ 7 gives 5 for the quotient, or 5 y/ 7 divided by 5 will give 4/ 
in the quotient, &c 


4. When the Dividend and Diviſor, are two rational quantities prefixed 
ſeverally to one common Surd ; divide the rational part of the Dividend by 
the rational part of the Divifor, and the quotient ſought is produced thereby. 
As 8 4/5 divided by 2 4/5 the quotient will be 4: allo 8 / (3) 7 divided 
by 44 (3)7 gives 2 in the quotient. 


5. When 


- 
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s, When the Dividend and Diviſor are two rational quantities prefixt 
to twa ungqual Syrds, divide the rational part of the Ujvidend by the 
rational part of the Diviſor, and the Surd part by the Surd part, which 
two-quotients connexed together .make the quotient delired, As 44 13 
divided by 2 4/ 26, the quotient will be 24/34 or 24/5, $044 30 
divided by 2 4/ 10 the quotient will be 2 / 3. Allfo 5 / (3) 20 divided 


by 3 y/ G3) 4 the quotient will be 3 y/ (3) 5, and 54 8 divided by y/ 8 
gives 5 in the quotient, Cs. 


\) 
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I V. 


Addition and Subtrattion of Surds, both Simple 


and Compound. 


i. W F the Surdspropoſed be not of one kind, reduce them to one kind ; 
and then if they be commen{urable multiply the Sum of the rational 
quantities by the common meaſure, and the produd ſhall be the 
Sum of the Surds propoſed ; or multiply the difference of the. ra- 

tional parts by the common meaſure , and the produdt ſhall be the difference 

of the Surds propoſed ; or inſtead of multiplying , ſabjoyn the rational part, 
to the Sum or difference of the rational parts, 


Example in Species, 


Admit-4y/ $6* to be added to 4/ 32 
b?, their greateſt common meaſure 
will be 4/ 3, by which they'l be re- 
duced to their leat terms 4/ 1 6* and 
+ 4, that is 1b and 2 b whoſe Sum 
3 b Squared, makes g b* and multiply- 
ed by 4/ 8 the common meaſure makes 
+ 72 b* the Sum of the two given 
Surds. But if we take 1b from 2b 
the remains 14 Squared is b* which 
multiplyed by 4/ 8 the greateſt com- 
mon meaſure makes 4/ 8 6? the dif- 
ference of the given Surds, which 
may otherwiſe be expreſſed thus ac- 
cording to the latter clauſe of the 
rule,. 3b / 3: the Sum, by 8 the 
difference. 


! 3 the difference, 


Examples in Numbers, 


Admity/8 and y/ 32 to be added, 
their greateſt common meaſure is y/ 8, 
by which they'l be brought to y/ 1 
and 4/4 0r 1 and 4 whoſe Sum is 5 and 
difference 3 , which Squared make 
25 and 9g, and being multiplied by 
y 3 the common meaſure, makes 
4 200 the Sum,or ,/72 the difference, 
which may ſtand otherwiſe thus 5 y/ 8. 
the-Sum, 34 $ the difference. 

Toadd /(3)81 to y/ (3) 192, 
their greateſt common meaſure is y/ 3, 
and they in their leaſtterms y/ (3) 27 
and 4/ (3) 64, that is, 3, and 4, the 
Sum whereof is 7 and diff, 1, which 
being cubed make 343 and 1, «ad 
thele multiplied in "Y (3) ; THIC COME 
mon meaſure make ,/(:)1-29 for the 
Sum, and y/ (3) 3 the diflerence. or 
thus 74/ (3) 3 the Sum, and 14/ (2 
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the Sum of the 


2. But if the quantities to be added or ſubtrated be incommenſurable, 
add and ſubtra& them by the fines + and — ; whence ariſe Surds Binomial 
and reſidual. Thus / 6 and y/ 7 their Sum is / 6 - 4/7, and difference 
4 7—v& 6. | 

3. Incommenſurable Square roots may be added or ſubtrated thus; To 
uares of the given Surds, add their double reQangle, or 
ſubtratt the ſaid double re&angle from the Sum of the Squares, the Square 
root of the Sum or remainder is the Sum or difference of the Surds pro- 

oled, 
: As to find the Sum and difference of y/ 14 and y/ 12, their Squares are 1 4. 
and 12 whoſe Sum is 26, and the double reangle of y/ 14 and y/ 12 is 24/168, 


Examples in Compound Surds. 


and conſequently y/ : 26 4-2 y/ 168: is the Sum, and,/: 26—/ 168 : the 
difference. 

'4. When two commenſurable Surds propoſed are Fractions, or mixt quan- 
tities, if they have not a common denominator, reduce them to a common 
denominator in the leaſt terms; then to find out the rational parts, divide 
only the two new Numerators ſeverally by their greateſt common meaſure , 
and proceed as before. As to find the Sum or difference of ,/ **and ,/ =, 
reduced to a common denominator they will be 4/ 2+ and 4/ 22 whichdivided 
by their common meaſure 4/27, brings them to 4/ 35 and / + or 6./ *; and 
5 y/ 32 whoſe Sum is 114/375 ory 


+24 and their difference 1 / *>. 


- 2 6 18 192 
4p a CHO 
9=j-64/ 2 11-542 1343 
1424/2 I-42 34/3+6 
a/ 242 — 12 14/2 +47 
— 4/508 8 4 3-343 
6/2—4 ny2+21v3. 
I64/2—20 11/2—1143 


Multiplication of Componnd Snras. 


Obſerve the ſame method uſed in rational quantities. 


44-8 

4 54-7 
Sum 4/5-+17 
Diff, 3—y45 

IS —24/2 

Ku 
Sum 22—4/2 
Diff, 8—34/2 
Multiplicand 
Multiplior 

ProduRt 


by b—aa 


5b 


gb/b1— gab 


4-7 4—v3 
3 2 


12+4/63 
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"Multiplicand 3 4+4/b6 / 2+4/6 /7=2 
Multiplior y bb 8 6 
Product 3dy/PÞJ/B Oo 4 +448 4 252=12 

Multiplicand /be + y/c 18+ 54 
Multiplior 4/cn—4y 4 6—4/ 24 
— a bca—y/ac —154/24—4/1296 

vbe*n+ On 18+6\/5 4 
ybe*n-yCn—y/bea—/ac 72 18/6 


If a Binomial be to be multiplied by its correſpondent Reſidual, take the 
difference of the Squares of the Parts for the Produt ;, for 4--e x 4— ec 
produceth 4a%—e?, 


Involution in Binomials and Reſiduals, is more eaſily performed by the 
Table of Powers, thus : | 

Becauſe oy e & 2=a*-|- 24e--e* :; Therefore to & 2 any Binomial,take 
the Squares of 'the'Parts, and twice their Produdt. 

And to &- 2 any Reſidual, from the Sum of the Squares of the Parts, 


ſubtra& a double ReQangle ; becauſe a—e x 4—e=a*—2ae-þe®, 


Thus may any Binomial , Trinomial, or Quadrinomial, &c. be involved 
as often as you pleaſe, by obſerving the reſult of fo many rational Nomes fo 
often involved. 


Thus the Square of 3-{-4/6 is 15 +6 4/6; the Square of a+/b is 
a*-b+244/b; the Square of 3—4/6 15 15—64/6; of /7-F4y/4q is 1124/28; 
of 5--4/3- is 28-|-104/35 and of 4—47- is 23-—84/7; and the Cube of 
47-+v/5 is 74421 $FI5V7- 
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Reduttion neceſſary to precede Diviſion. 


F a Binomial, conſiſting of two Simple Square Roots, dr of one Square 
Root and a Rational Quantity , be multiplied by its correſpondent 
Reſidual, the Produft will be a Rational Quantity. 

If a Binomial, codſifting of two Biquadratic Simple Roots, or of one 
Biquadratic Root and-a Rational Qgantity , be multiplied by its cor- 
reſpondent Reſidual, the Produ&t will -be a Reſidual , conſiſting of two 
Square Roots, or of one Square Rogt and a Rational Quantity , which 
being multiplied by its Binomial, as above, produceth a Rational Quantity. 

If a Trizomial, conſiſting of three Simple Square Roots, be multiplied 
by the ſame Trinomial , having one of its Signs changed, the Produt will 
be either a Binomial or Reſidual, which being multiplied by its correſpon- 
dent Reſidual or Binomial, produceth a Quantity wholly Rational. 

If a Quadrinomial, conſiſting of four Simple Square Roots, be multi- 
plied by the ſame Quadrinomial , with two Signs changed, the Product 
will be a Trinomial , which may ( by the Parag. above } be reduced to a 
Binomial, and that to a Quantity entirely Rational, 

When a Binomial or Reſidual, conſiſting of two Simple Cubic or Biqua- 
dratic Roots, Cc. or of one Cubic or Biquadratic Root, c>c. and a Rational 
Quantity, is propoſed for a diviſor ; find ſo many continual Proportionals 
in the proportion of the Parts of the Binomial or Reſi/ual propoſed, as there 
be Unites in the Index of the Radical Sign, and ſuch whoſe Radical Sign may 
be the ſame with that of the parts of the Binomial or Reſidual, but conjoyned 
in the Binomial by +, and in the Proportionals by + and — alternately; or 
contrarily, in the Proportionals by -þ-, and in the Refidua! by + and — 3 
the Produdt of the faid Proportionals ſo connexed multiplicd in the Binomial 
or Reſidual, will be a Quantity.cntirely Rational. 


After 
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After the ſame manner may a Binomial or Reſidual, having 5 or 6, cc. 
for the Index of the common Radical Sign of the Roots, be reduced to a 
Quantity entirely Rational. And note, that when the Roots are of diffe- 
rent kinds, they muſt firſt be reduced toa common Radical Sign. 

If the Diviſor be a Simple Quantity , divide each part- of the Dividend 
by the Diviſor, ( according to the DireCtions in Diviſion of Simple Species) 
and connex thoſe particular ProduQts together by their Signs : But if the 
Diviſor be a Binomial , Trinomial, or Quadrinomial , Cc. of ſuch kind as 
before is ſpecified, reduce the given Divitor to a new Diviſor that may be a 
Simple Rational Quantity. Reduce alſo the given Dividend to a new Divi- 
dend, by multiplying the former by the ſame Quantities that were Multipli- 
cators, in reducing the given Diviſor to a Rational Quantity ; then divide 
- the new Dividend by the new Diviſor. But when the Diviſor cannot be 
reduced to a Simple Rational Quantity , ſet the Dividend as a Numerator 


over the Diviſor as a Denominator. 


Thus 1 2 + 63 divided by 3, the Quotientis 4+4/7; and 8 — y/ 12 
divided by 2, the Quotient is 4 —/ 33 4 21 +4 15 divided by y/ 3, the 
Quotient is /7-F4/5; 4/56-+y/24 divided by 4/6, the Quotient is /g3+2; 
and y/(3)28 —y(3)14 divided by 4/(3)7, the Quotient is /(3 )4—4(3)2, 
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HEZPON repre/ents the Meridian, f 7 the Aquinoctiall,K 7 t: 
Parrallel of Declination,HO the HorizonSP the Axris of the Aequinoctral! 
'ZN che Axis of the Horezon and Prime verticall,Pthe North Pole,S the — 

= South Pole, Z the Zenith,N the Nadir,H the South point of the Horizon,Q ths 
k North Point. H KorOK the Meridian Altitude,Z K the Coalt: or Zenith 
6a diſtance, A K the Declination,z, A. the Lat : =O Pthe Poles elevation. 
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A Traverſe-Table for every Point, Half- Poiet , and Quartey-Point of the 
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A Traverſe-Taule for every Pont , Half- Point , and Ouarter- Point of the 


Compaſs, to the 100 part of a Lrague or Ate, which gives the 
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A Traverſe-Table for every Point, Half- Point, and Quarter-Point of the 


Compaſs, to the 100 part of a League or Mile, which gives the 
Difference of Latitude and Departure from the Meriaian, 
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IA Traverſe-Table for every Point , Half- Point, and Quarter-Point of the 
Compaſs, to the 100 part of a League or Ate, which gives the 
Difference of Latitude and Departure from the Meridian, 
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3.Q135 deg. 34 mins {39 deg. 22 mm. [42 deg. 11 mm. 45 deg. NE 
FT od 3 Points } 3 Points * 3 Points 5 4 Points, [FT 
KN 
Sl 5 w wv SEW WNW SE win SIE wh 
33, | 26 $i] 19 66 25 5r| 20 93 | 24 45122 16 | 23 33|23 33/33: 
HR EE TMHREEFFEBEEEE!: 
26 | 28. 11] 20 27 © | | ©) 4 75] 24 75 
3 | 28 o: 21 4s] |27 83|22 64 {2 &7 24 17 25_46 5_4p 3; 
27 | 29 72] 22 ©4 28 69] 23 47 27 4I| 24 85 26 16] 26 16/37 
HEEEEMEMEEMEREEMERIEEE 
SD I 27 
13> 313_8) |3>_g4|25_38 |29 &4|26 8 [28 38|28 W842 
41 | 32 93] 24 42 3t 6g] 26 ct | 30 38|27 53] | 28 99[ 28 99fqi 
42 | 33. 73] 25 02 32 47] 26 6 3l 12| 28 21 29 Io| 29 10] 42 
43. | 34 54] 25 61 33 24| 27 2 3t 86128 65) {30 4t| 30 41] 43 
44 |'35 34] 29 21 34 ol| 27 91 32 69|29 55 3t 11] 3t 11] 44 
45 | 30: 14| 26 81] | 34 78| 28 55] |33_34|39 24 |3r_ 821 3r 82] 45 
46 | 36 94] 27 4 | 35 56| 29 18] | 34 <8, 30 8g | 32 53132 53/46 
47 | 37 75] 28: oo| | 36 33|29 8& | 34 82/31 5 133 23133 23|4 
48 | 38 55] 28 59 37 10] 30 4 3} $71 32 23 33 94] 33 9Y 4 
49 | 39 36] 29 19 37 88] 31 3o 311 32 91 34 65] 3+ 65 49 
5o|42 i7|29 78; | 38_65]31_7z |37 533 55 135 35[35 35' 50 
51 | 49 961 39 38, 39 42] 32 35 37 79] 34 25 36 06|]35 c6 51 
52 | 41 77] 39 98] 49 20| 32 99 39 $3] 34 92 36 77 36 7 52 
53 | 42 5713! 57 45 97] 33 62 39 27135 5% |37 48137 48| 53 
54 | 43- 37| 32 17 4t 74] 34 26 49 ol[ 36 26 38 14| 38 14] 54 
55 |44_18|32 76 | 42 52134 8 [49 75.36 9 |38 8o| 38 89, 55 
1 56 | 44. 98] 33 36 43 29] 35 53 41 49, 37 61 29 Gol 39 60; 56 
57145 78133 96 44 cE| 36 16 42 23. 38 256 40 39| 40. 30) 57 
58 | 46 591 34 55 | 44 83136 99 |43 ©7135 95 4t 01] 4 ol] 58 
59 97 39135 is [45 Gln 4] [43 72139 62] [at 72|4t 72) & 
[60 219 357 46 _35| 35 £6 H_4 49 29 | 42 43|42 43] 66 
> | 36 22] 41 II| 44 41 Sl 05gj 47 CC 49 49| 49 49, 70 
8 64. - 47 65 +; 84] 50 75 59 20| 53 72 56 50} 56 56| 80 
99 | 72 28] 53 61 &9 $7] 57 ©9 66 67, 60 44 63 63] 63 63] 90 
roo | 80 32] 59 56 77 3c| 63 43 74 c8| 67 15 70 7] 70 too 
200 jibo 64|tto> i2) |154_Gch126 8G) 1145 10,134 3) Jiqt 4t]tgs 4ilzoo 
JE WW s = Wn 5$ E WN $5 JE WXN We 
bo 4 Points > 4. Points ; | 4 Poms 7 4 Points, | 
*- [53 deg. 26 min. 5O deg. 37 min. 47 deg. 4g min. 45 dep. oo min. | 


——_— —__ 


TABLE 


Meridional Parts. 


64 A Cana 2-1 © 


} 


A Aa 


A Tx»vLE of 


EE” ttt. —_— _ 


O o | 600 | 1200 | 1801 | 2402 | 3004 | 3607 
I 10 | 610 | 1210 | 1811 | 2412 | 3014 | 3617 
--2| 20 | 620 | 1220 | 1821 | 2422 | 3024 | 3627 
3 30 | 630 | 1230 | 1831 | 2432 | 3034 | 3637 
4 | 40 | 640 | 1240 | 1841 | 2442 | 3044 | 3647 
5 5o | 650 | 1250 | 1851 | 2452 | 3054 | 3657 
6 60 | 660 | 1260 | 1861 | 2462 | 3064 | 3667 
7 70 | 670 | 1270 | 1871 | 2472 | 3074 | 3677 
8 8o | 680 | 1280 | 1881 | 2482 | 3084 | 3687 
9 90 | 690 | 1290 | 1891 | 2492 | 3094 | 3697 
10 | 100 | 700 | 1300 | 1901 | 2502 | 3104 | 3707 
11 | 110 | 7lo | 1310 | Ivil | 2512 | 3114 | 3717 


0D 
_ 


SCID Sv t» | w Wd ud by buy | bd bd bt 
© Ow AMY > wuRe O | 0 ON oalÞw to 


FERIDIONAL PARTS. 


*s 


= 


= -=& - 4+ AeeStdibow to —_ 


71 


IO 


Min 
4513 | FII9 | 5726 
4523 | 5129 | 5737 
| 4533 |} $139 | 5747 
4543 | 3149 | 5757 
_4553 | 5159 | 5767 
4563 | 5169 | 5777 
4573 | 5180 | 5787 
4584 | 5190 | 5797 


6335 
6346 
6356 
6366 
6376 
6386 
6396 
6406 
6417 


Min, | Min. 


II 


— 


i9 | 


20 


HM, | Min, | Min, | Min, | Min, | Min, | Min, | Min. 
o | 8485 | 9105 9728| 10353] Io982| 11615| 12251 
1 | 8495 | 9115 9738| 10363 10993] 11625] 12262 
2 | 8506 | 9126 9748| 10374]. 11003] 11636] 12273 
3 | 8516 | 9136 | 9759| 10384] 11014] 11647] 12283 
4 | 8526 | 9146 9769| 10395] 11024| 11657] 12294 
5 | 8537 | 9157 9780| 10405] 11035] 11668] 12304 
6 | 8547 | 9167 9790| 10416] 11045] 11678] 12315 
7 | 8557 | 9177 9800] 10426| 11056] 11689| 12326 
8 | 8568 | 9188 | 9811] 10437] 11066| 11700| 12336 
9 | 8578 | 9198 9821] 10447] 11077] 11710] 12347 
Io | 8589 | $9208 9832] 10458] 11087] 11721] 12358 
II | 8599 | 9219 9842] 10468| 11098| 11731] 12368 
I2 | 8610 | 9229 9852| 10479] 11100] 11742| 12379 
13 | 8620 | 9239 9863| 10489] 11119] 11752] 12390 
I4 | 8630 | 9250 9873] 10499] 11129] 11763| 12400 
15 | 8641 | 9260 | 9884| 10510] 11140] 11774] I2411 
16 | 8651 | 9270 9894; 10520] 11150] 11784| 12422 
I7 | 8661 | 9281 9904| 10531] 11161] 11795] 12432 
18 | 8672 | 9291 9915] 10541] 11171] 11805] 12443 
19 | 8682 | 9301 9925| 10552| 11182| 11816] 12454 
20 | 8692 | 9312 9936| 10562] 11192] 11827] 12464 
21 | 8703 | 9322 9946| 10573| 11203] 11837] 12475 
22 | 8713 | 9332 9956| 10583] 11213] 11848| 12486 
23 | 8723 | 9343 9967| 10593] 11224| 11858] 12496 
24 | $8734 | 9353 9977| T0604} 11234] 1186s) . 2107 
25 | $744 | 9363 | 9988, 10614| 11245| 1188c| 12518 
26 | 8754 |-9374 9998| 10625| 11255] 11897] 12528 
27 | 8765 | 9384 | 10008| 1063z5| 11266| 11901| 12539 
28 | 8775 | 9394 | 10019] 10646| 11276| 11911| 12550 
29 | 8785 | 9405 ! 10029! 10656] 11287] 11922 12560 


eb So a i I nx 4 = <e. at 2; 


"MERIDIONAL PARTS. 


CA. 


. M17, 

30 | 8796 | 94135 | 10040] 10667 11297 11932] 12571 
31g 8806 | 9425 | 10050| 10677 11308. 11943] 12592 
32 | 8816 | 9436 | 10061] 10688 11318, 11954] 12592 
33 | 8827 | 9446 | 10071] 10698] 11329 11964| 12603 
34 8837 | 9456 | 10081] 10709 11340 11975] 12614 
35 | 8847 | 9467 | 10092:| 10720] 11351; 11985| 12624 
36 | 8858 | 9477 | 10102| 10730] 11361] 11996] 12635 
37 | 8868 | 9487 | 10113] 10741] 11372] 12007] 12646 
33 | 8878 | 9498 IOI23|] IO7FI 11382! I2017] 12656 
39 | 8889 | 9508 | 10134 10763| 11393) 1 12028] 12667 
40 | 8899 | 9519 | 10144| 10772 11403 12039] 12678 
41 | 8909 | 9529 | 10154] 10783 11414 12049] 12688 
42 | 8920 | 9539 | Iol65| 10793] 11424! 12060] 12699 
43 | 8930 | 9550 | 10175] 10804] 11435] 12071] 12710 
_ 44 | 8940 | 9560 | 10186| 10814] 11446, 12081] 12721 
45 | 8951 | 9571 | 10196| 10825 11456, I2092] I2731 
46 | 8961 | 9581 | 10206| 10835 11467 12102| 12742 
47 | 8971 | 9592 | 10217] 10846 11477, 12113] 12753 
48 | 8982 | 9602 | 10227] 10856 11488] 12124| 12763 
49 | 8992 | 9613 | 10238] 10867 11498] 12134] 12774 
50 | 9002 | 9623 | 10248] 10877] 11509] 12145] 12785 
51 | 9012 | 9634 | 10259] 10888] 11520] 12155] 12795 
52 | 9023 | 9644 | 1026s| 10898] 11530] 12166] 12805 
53 | 9032 | 9655 028c| 10909] I1541] 12177] 12817 
_ 54 | 9043 | 9665 | 1029c| 10919, 11551, 12187, 12827 
55 | 9054 | 9676 | 10301| 1093c| 1156. 12198 12838 
'56 | 9064 | 9686 | 10311] 1094c| 1157:] 12209] 12849 
57 | 9074 | 9696 | 10322] 10951] 11583] 12219 12860 
58 9084 | 9707 | 1033?| 10961| 11594] 12230 12870 
11604] 12241| 12881 


A TABLE 


T—_ 


5 4a 


OO ——  ——— 


ln} Bt 
HM, | M13, 
oO | 12892 
I I29092|. 
2. | 12913 
3 | 12924 
4 | 1293) 
5 | 12943 
6 | 1295E 
7 | 12967 
8 | 12978 
9 | 12988 
Io | 12999 
Ii | 130IO 
I2 | 13020 
13 | 13031 
I4 | 13042 
13 | 13033 
I6 | 13063 
17 | 13074 
18 | 13085 
19 | 13096 
20 | 13106 
21 | 13117 
22 | 13128 
23 | 13138 
_ 24 | 13149 
25 | 13160 
26 | 13171 
27 | 13181 
28 | 13192 
| 29 | 13203 


24 | 26 
Min. | Min, | 
14841 16165 
14852 16176 
14863 16187 
14873 16198 
14884 16209 
14895 16220 
I 4.906 16232 
14917 , 16243 
14928 6; 16254 
14939 ; 16265 
14950 , 16276 
14961 16287 
14972 16298 
14983 ! 16310 
I 4994 16320 
15005 16332 
I5O61 16343 
13027 | 16354 
15038 16365 
15049 16377 
15060 | 16388 
15071 16399 
I 5082 I6410 
15093] I 6421 

_ 16432 

ISI15 I6443 
15126 16455 
I5137 16466 
I5 148 16477 
I5159| 16488 


K Na" 


"_ 


_— a 


ps 


*. 
FAY 


by 
, | MM »> 


: * 
1,4 oo 0 


17-4 þ 4 *1 1344 Iz 
. % 


k <<] i bl = < 
* 2+ << 
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IDIONAL PARTS. 


Le | 31 22 23 24 25 26 27 | 
HM, | Min, | Min, | Min, | Min, | Min, | Min, | Min. 
30 | 13214] 13861] 14513] 15170] 15832] 16499] 17173 
31*] 13224] 13872] 14524| 15181] 15843] 16510] 17184 
32 | 13235] 13883] 14535] 15192] 15854] 16522] 17195 
33 | 13246] 13894] 14546| 15203] 15865! 16533] 17207 
34 | 13257] 13904| 14557] 15214} 15876| 16544] 17218 
35 | 13267] 13915| 14568| 15245] 15887] 16555] 17229 
36 | 13278] 13926] 14579] 15235 15898, 16566] 17240 
37 | 13289| 13937] 14589] 15247 15909, 16578] 17252 
38 | 13300] 13948] 14600 15258 15920] 16589} 17263 
39 | 13310] 12958] 14611] 15269] 15932| 16600| 17274 
40 | 13321] 13969] 14622| 15280] 15943] 16611] 17286 
41 | 13332] 13980] 14633] 15291] 15954' 16622] 17297 
42 | 13342] 13991] 1464;| 15302 15965| 16634] 17308 
43 | 13353] 14002] 14655] 15313 15976, 16645] 17319 
44 | 13364] 14013] 14666| 15324| 15987; 16656] 17331 
| 45 | 13375] 14024] 14677| 15335 15998, 16667] 17342 
46 | 13386| 14034| 14688] 15346| 16009; 16678] 17353 
47 | 13397] 14045] 14698] 15357] 16020, 16698| 17365 
48 13407 14056] 14709] 15368] 16031] 16701] 17376 
49 | 13418] 14067] 1472c| 15379] 16043] 16712| 17387 
50 | 13429] 14078] 14731! 15390] 16054! 16723| 17399 
5I | 1344c| 14088] 14742] 15401] 16065] 16734| 17410 
52 | 1345c| 1409s| 14753] 15412] 16076] 16746] 17421 
' $3 | 13461] 1411c| 14764] 15423] 16087] 16757| 17432? 
54 | 13472] 14121] 14775]- 15434; 16098! 1676s] 17444 
55 | 13483] 14132] 14786] 15445 —_ 16780| 17455 
56 | 13494] 14143] 14797] 1545E| 16120] 16791} 17466 
57 | 13504| 14154] 14808| 15467] 16131] 16802] 17478 
58 | 13515| 14165] 14819] 15478] 16143 16813] 17489 
13526 | 


AM, | 'n. . | Min. n. | Min. 
0 17512| 18195] 18884] 19581] 20284] 20996| 21715 
- 1 | 17523 18206| 18895] 19592] 20296| 21007] 24727 
2 | 17534 18217] 18907] 19604, 20307| 21019] 21739 
3 | 17546, 18229| 18919| 19615] 20319| 21031| 24751 
4 | 17557, 18240] 18930| 19627] 20331| 21043| 21763 
| $5 | 17568, 18252| 18942| 19639 20343] 21055] 21775 
6 | 17580 18263| 18953] 19650| 20355] 21067 21787 
7 | 17591, 18275| 18965] 19662] 20367] 21079] 218C0 
8 17602 138286] 18976] 19674] 20378] 21091| 21812 
9 17614 18297] 18988| 19685] 20390| 21103] 21824 
10 | 17625] 18309] 18999| 19697] 20402| 21115] 21836 
It | 17636] 18320| 19011| 19709| 20414| 21127 21848 
12 | 17648] 18333] 19023| 19720| 20426] 21139| 21860 
13 | 17659| 18343] 19034| 19732] 20438] 21151| 21872 
14 | 17670] 18355] 19046| 19744] 20449] 21163| 21884 
15 | 17682| 18366| 19057] 19756] 20461| 21175] 21896 
16 | 17693] 18378] 19069] 19768] 20473] 21187] 21908 
17 | 17705] 18389 19081| 19779] 20485| 21198| 21920 
18 | 17716| 18401] 19092| 19791] 20497] 21210| 21933 
19 | 17727] 18413] 19104| 19803] 20508| 21222] 21945 
20 | 17739| 18424| 19115| 19814] 20520] 21234| 21957 
21 | 17750| 18435| 19127| 19826| 20533| 21246| 21969 
22 | 17761] 18446] 19138| 19837] 20544| 21258] 21981 
23 | 17772] 18458| 19150] 1984s] 20550] 21270| 21993 
24 | 17784| 18469| 19162! 18861} 20568! 21282! 22005 
25 | 17795] 18481] 19173, 19873| 20580| 21294] 22017 
26 | 17806] 18492| 19185] 19884| 20591| 21306| 22030 
27 | 17818] 18504] 19196] 19896| 20603| 21318| 22042 
| 28 | 17830] 18515] 19208, 19908| 20615| 21330] 22054| 
29 | 17841] 18527] 19219 19920| 20627 21342) 22066 


(BHS » ONT aWwamyuyſaw Oo gp ov 


_— - "nar 


_—_—} FT 


MERID TONAL 


ws » as” 


[31 
HM, | Min. | tin, | Min, | Min, | Min. | Min. | Min, 
30 | 17853:| 18538] 19231, 19931] 20639] 21354| 22078 
31 | 17864 18550 19243] 19943] 20651] 21366| 22090 
32 | 17875] 18561 19254 19955] 20662| 21378] 22102 
33 | 17886| 18573 19266, 19966| 20674] 21390] 22114 
34 | 17898| 18584 19278, _ 19978 20686| 21402|-22127 
35 | 17909| 18596| 29289, 19990| 20698| 21414| 22139 
36 | 17921] 18607| 29301] 20002| 20710] 21426| 22151 
37 | 17932] 18619] 29313] 20013] 20722] 21435] 22163 
38 | 17943] 18630] 29324| 20025] 20734] 21456] 22175 
39 | 17955] 18642] 29336| 20037] 20746| 21462| 22187 
40 | 17966| 1865 3] 19347] 20049] 20757] 21474] 22199 
41 | 17978| 18665] 19359] 20060] 20769] 21486] 22212 
42 | 17989, 18676| 19371] 20072] 20781| 21498] 22224 
43 | 18000| 18688| 19382| 20084| 20792| 21510] 22236 
44 | 18012| 18699] 19394] 20096] 20805| 21523 22248 
45 ; 18023| 18711] 19405] 20107] 20817] 21534] 22260; 
46 j 18035] 18722] 19417] 20119| 20829] 21546| 22272 
| 47 | 18046| 18734] 19429] 20131] 20841] 21558] 22285 
48 | 18057] 18745] 19440] 20143] 20853] 21570] 22297 
49 | 18069| 18757] 19452| 20154] 20865| 21582; 24309 
50 | 18080| 18768] 19464 20166| 20877] 21594] 22331 
51 | 18092| 18780] 19475] 20178] 20889] 21607} 22333 
52 | 18103] 18792| 19487 20190 20901] 21619] 22346 
53 | 18114] 18703| 19499|- 20202] 20913] 21631] 22356 
54 | 18126| 18815] 19510] 20213] 20925] 21643] 22570 
55 | 18137 18826| 19522 20225 20937] 21655 2238 
56 , 18149| 18828] 19534| 20237, 20549| 21667 —_ 
57 | 18160] 18845| 19545| 20249, 20961| 21679| 22407 
58 | 1$172] 1886:| 19557] 20260 20973] 21691] 22419 
59 | 18183, 18872] 19565| 20272] 29985] 21703] 22431 


Pe Lats hw. ALAS > SEAL watts « VU 


"LOX" "20 TAB L E 


: HER” 
—_—_ 


oF 


36 | 37 39 | 40 | 41 

HM | Min, | Min, | Mtn. | Min. | Min, | Min, | Min. 
o | 22443] 23180 23927| 24683| 25450| 26227] 27016 
1 | 22455] 23193 23939 24696| 25462| 26240| 27029 
2 | 22468| 23205| 23952| 24708| 25475| 26253] 27043 
3 | 22480| 23217| 23964| 24721] 25488| 26266] 27056 
4 | 22492| 23230| 23977] 24734| 25501] 26279| 27069 
5 | 22504| 23243| 23989| 24746| 25514| 26292| 27083 
6 | 22516| 23254| 24002| 24759] 25537] 26305] 27096 
7 | 22529| 23267] 24014| 24771| 25540| 26319| 27109 
8 | 22541] 23279] 24027] 24785] 25553] 26332] 27122 
9 | 22553| 23392| 24039| 24797] 25566] 26345] 27136 
10 | 22565| 23304| 24052| 24810| 25578] 26358| 27149 
IT | 22578| 23316| 24064| 24823| 25591] 26371| 27162 
I2 | 22590| 23329| 24077| 24835] 25604| 26384| 27175 
13 | 22602] 23341] 24090| 24848] 25617] 26397] 27189 
14 | 22614 23353] 24102| 24861] 25630] 26410| 27202 
15 22627] 23366| 24115| 24874] 25643] 26423| 27215 
16-| 22639, 23378] 24127| 24886| 25656| 26436| 27229 
17 | 22651; 23390| 24140 24899| 25669| 26449| 27242 
18 | 22663 23403| 24152| 24912] 25682] 26463| 27255 
19 | 22676, 23415] 24165] 24925] 25695] 26476| 27269 
20 2 2688, 23428] 24178| 24937] 25707] 26489| 27282 
21 22700, 23440] 24190| 24950| 25720| 26502| 27295 
22 | 22712, 23453| 24203| 24963| 25733| 26515] 27308 
23 | 22725| 23465| 24215 24976] 25746| 26528| 27322 
24 | 22737, 23478| 24228| 24988] 25759| 26541| 27335 
25 | 22749; 23490| 24240| 25001] 25772| 26554] 27348 
26 |' 22761] 23502| 24253| 25014] 25785| 26568| 27362 
27 | 22774, 23515] 24265] 25027] 25798| 26581] 27375 
28 | 22786| 23527] 24278| 25034| 25811] 26594] 27388 
| 23540| 24291! 25052] 25824| 26607] 27402 


"MERIDIONAL PARTS. 


38 39 | 40 | 41 

MH | Min. | Min Min, | Min. | Min, | Min. | Min 

30 | 22810, 23552| 24303; 25065| 25837] 26620] 27415 
31 | 22823] 23565] 24316| 25078| 25850] 26633] 27429 
32 | 22835] 23577] 24329] 25090| 25863] 26646| 27442 
33 | 22847] 23589] 24341] 25103| 25876] 26660] 27455 
34 | 22860 23602 24354] 25116 25889 26673] 27469 
35 | 22872} 23614] 24367| 25129] 25902| 26686] 27482 
36 | 22884] 23627| 24379| 25142| 25915] 26699] 27495 
37 | 22897| 23639| 24392| 25154] 25928| 26712] 27509 
38 | 22909] 23652] 24404| 25167] 25941 26725] 27522 
39 | 22921| 23664| 24417] 25180] 25954] 26739] 27535 
40 | 22933| 23677] 24430| 25193] 25967] 26751| 27549 
41 | 22946| 23689| 24442| 25206 25980| 26765] 27562 
42 | 22958| 23702| 24455] 25218| 25993] 26778] 27576 
43 | 22970| 23714] 24468] 25231] 26006| 26791] 27589 
44 | 22983| 23727| 24480] 25244| 26019| 26805] 27602 
45 | 22995| 23739] 24493| 25257] 26032] 26818] 27615 
46 | 23007| 23752] 24506] 25270] 26045] 26831] 27629 
47 | 23020| 23764| 24518| 25283] 26058] 26844| 27643 
48 | 23032| 23777] 24531| 25295] 26071| 26857] 27656 
49 | 23044| 23789| 24543] 25308| 26084| 26871] 27669 
50 23957 23801| 24556] 25321! 26097| 26884| 27683 
51 | 23069] 23813] 24569 25334 26110] 26898] 27696 
52 | 23081| 23826| 24581| 25347, 26123] 26910| 2771C 
53 | 23094| 23839, 24594 25360) 26136] 26923] 27723 
54 | 23106] 23851| 24607 25372 26149] 26937] 27737 
55 | 23118 2 3864, 24616| 25385, 26i62| 2695C|} 27750 
56 | 23131 23876; 246;2] 25398, 26175] 26963| 27764 
57 | 23143] 23889} 24645 25411] 26188] 26976| 27777 
58 | 23155] 23902] 24658] 25424 26201] 26990| 27790 

' 26214] 2 


a oy | - 
L. | 42 | 43 | 44 | 45 +4 47 
7. | a "MF | n, | Min, 

71 Ain, | Min, | M10, Min. 1118. | Min L = 

" 531 0300] 3ZI156| 32025, 3 
© 2262s 29478 30314 _ 32042] 32931 
; —_— 28658 29486| 30328] 31185] 32057 gang 
ny 2] 31199| 32072| 32961, 

27858] 28672] 29500| 30342| 3 . 
4 ps 28685 92-4 30930 30nE 2 —_ 
8| 30370] 3122 2 
5 OO I a034e) pagky) $1242) 32120) 5009 
wb 1+ 6| 30398] 21257] 32130 33020 
3 | 27925] 28741) 29570 3oar3| 31271] 32139] 33035 
5 6] 22160 O5O 
9 | 27939 28754 29584| 30427| 3128 _ 2 
| 8| 30441] 31300 
wc Bs. —_ a __ 2h 32189] 33080 
12 TOTS 2879; 29625] 30470| 31329| 32204 449 4d 
wy | 2219] 3311 
639] 30484| 31343| 3 
I 27993] 28809] 29 « $6 
= 28006| 28823| 29653| 30498 SR _ _ 

15. 67] .30512| 31372] 32 
oo = 2885. 29 ho git 32263| 33155 
17 | 280. ) | 32277] 33170 

2 695] 30541] 3140I| 3227 
7 NI. O 6, 32292] 33185 
9] 30555| 31416, 3 
COD __ —_ —_ 21430 32307] 33200 
19 | 28074] 28892] 297 [20s | 07 

| 20; 0583] 31445| 32 

w- x _ Ee 20997 31459 32336 w—_ 
612] 31474| 3235 

22 | 28114|- 28933| 29765| 30 þ __ 

6| 31498] 32366] 33 

28128| 28947] 29779| 3062 5 

= 28141 28960] 29793 30640| 31503 _ _ 
| = 80 0654\.31517] 3239 

dd a 7s 4a nA. 31532}. 32410 _— 
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*" Lexodramigur or Treverſe-Tabke of Mite, 


wo 1 Rum", 1 I*15'1|2 Rumb,22* 30'.| |3 Rumb,z 3" 45". 4 Rumb,45* O0', 
Longitude | nie. l Longieuds | 1:6. in (£8942 | pip. is) (or8irude Dift. i 
D. M.JD. M.| ales. | |D. M.| aites. | [D. M. Mite. | D. M. | Mites. 
6 e|1 12] 367|| 2 28| 390|]|4 or] 433 || 6 o| 50g 
6 1c] 1 14] 377 | 2 33] 491|| 4 o7| 445 i] 6 10] 523 
6 20] t 16] 397 [j 2- 37| 411 [|] 4 14] 457 16 20] $37 
6 3c<| 1 13] 398 [| 2 4if 422 || 4 21] 469 j| 6 39; 552 
6 40] 1 20| 498]| 2 45] 433 || 4 27] 431 [| 5 40] $36 
6 5oſ1 22] 415 || 2 5o| 443 || 4 34| 433 !| 6 g5oſ_580 
7 © 1 24| 425 || 2 54| 455]| 4 41] 595.1] 7 of 594 
7 10] 1 26| 438 || 2 58] 465 || 4 47] 517i] 7 11] 608 
7 2c| 1 28| 449 || 3 02] 476|| 4 54| 529 j| 7. 20| 622 
7. 30] 1 30| 459 [| 3 o6| 487 || 5 o1| 541 || 7 31] 636 
7 4c| 1 32] 469 || 3 11] 498 || 5 08] 553 '| 7 41] 651 
$9 [SRI SHI [LS 14[_$95- || 7. $24_605 
8 ol 1 36] 450 || 3 19] 520|| 5 21| 577 ji] 8 2| 679 
s 10] 1 33| goo || 3 24| 530 || 5 28] 54g || 8 12| 693 
8 20] 1 40| Flo|| 3 28| 541 S 35] 601-}| 8 22| 767 
8 3o| 1 42} 520 || 3 32] 552 || 5 41] 613 j] 8 22] 721 
8 4c| 1 44] $30 || 3 36| 563 |] 5 48| 625 || 8 42|. 735 
_5 50 1 46| 540 || 3 4o[_574 || 5 55|_637 j| 8 52| 749 
9 o 1 48| 553 || 3 44| 584 || 6 o2| 649.|j[g9 1\ 764 
9 lof 1 50; 561 || 3 49| 595 [| 6 o8| 661 ||gy 12| 178 
9.20] 1 $52] 571||3 $53] 606 || 6 15] 673 || g 22) 592 
9 30] 1 54| 5311] 3 57| 619||6 22] 686 || & 33| £05 
9 49 1 56| 591 [| 4 o1| 628 || 6. 29| 698 [| g 42| 820 
[9 50]_1 55] 602 || 4 og| 638 [|6 35] 709 [| 9 52 834 
10 © 2 o| 612 || 4 10] 649 || 6 42| 722 }ſio 3 849 
10 10] 2 2| 622 || 4 14| 660 || 6 49| 734 ||10 13] $63 
10 20] 2 4| 632 || 4 18|-671 || 6 56| 746 [[io 23| 87 
10 3] 2. 6} 642 || 4 22| 682 || 7 on] 758 [[ro 33] Vg1 
10 40 2 5| 653 || 4 26] 693 [| 7 09| 770 [io 44] goy 
10 5e| 2 10] 663 || 4 30| 724 ||7 16| 7B2 [|10 54] o19 
iz © 2 121 673 1| 4 34] 714||7 23] 794||11 4] 933 
11:10] 2 14| 683 || 4 38|-725 || 7 30| 806 [[11 14| 948 
11 20] 2. 16] 693 || 4 42] 732 [| 7 36| 818 ||11 24] gg6 
pe 30] 2 18] 704 | 4 48| 747 [| 7 44] 830 ||11 34] 966 
1t 49) 2 20] 714 || 4 54] 755 || 7 51] 842 ||11 44| g80 
{11 FO] 2 22] 724 4 5o| 768 7 53 854 11 55| 994 
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with the Difference of Longitudes and Latitudes. 
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Latitude. 


5 Rumb, 56" 15'. 


Longitude. 


Diſt. in 
Ales. 


6 Rumb, 67* 3O'. 


Longitude. 


Diſt. in 
Alles. 
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959 
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1045 
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7 Kumb, 75* 45". 


Longitude. 


D. M. 


30 14 
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=.” neil pckbt 


*. 


IS ems 4 
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> SEES - 


yd 


Lacodrmiqus, or Trave) ſe-Tables f 1 Ma bs 


+ avitha 


Ls i Rumb,11* 15/, 2 Riumb,22* 30'.| 3 Rumb,33" 45'. |/4 Rumb,45* 00'.| 
| Longitude | nip. in \Longimds | 1; 4, [Longhead: | Diſt. i _ 
'D. M.ID, M.| ves. D. M. | 4il2s. 'D. M. | Mites. | D. M. |] Miles. 
[3 400-334 734 * al T7 2&4] OGjia3 1 nem 
12 bdn23 2 745 5] 79<|| 8 ni} 87S|i2 15] 1032 
112 2c| 2. 25] $9 5 9 801] | 8- 18 990. ji2 26| 1047 
12 z<| 2 30] 765j| 5 13] 5124; 8 25| go2[i2 35; 1061 
112 4c 2 32] 775jj 5 17] $823} $ 32] 91412 46| 1075 
12 5o| 2 34|__735|| 5 21_833]\8 32] 92612 56| 1089 
13 o| 2 36] 795; = © 044 | 9 40 9389 13 6] 1103 
13 10] 2 38] 505] 5 30| 855]| 8 52| g5o[13 17] 1117 
13 20] 2 40| 916, 5 34| $8656]| 8 5g} g9g62|[13 28] 1131 
13 3o] 2 43] B26] 5 38] B75! g cs| 9g74j13 38] 1146 
13 40] 2 45] $36 5 43] 887| 9 14| 93613 48] 1160 
13 5o| 2 47 _846\\ 5 47] _B898}| 9 2:1] 993f13 58[' 1174 
14 of 2 49| 356|| 5 51] gcg|| 9 28] 1010[14 B| 1188 
14 10) 2 51] 867]] 5 55] 920] | 9g 34} 1022 114 18] 1202 
14 20] 2 53] $77]| 6 ©0 931[|9 41| 1034ji4 25 1216 
14 3c| 2 55] 37]|6 04| 94219 47 1045, 114 30} 1230, 
14 40] 2 57) 897]! 6 o8| g52]| 9 54] 105%{14 4yj 1244 
14 5o| 2 _59j__907|_6 13] 963|lio_01j 1070-114 $9 1259 
EE 0 918] 6 17] 974||10 08] 1052j}is 10! 1272 

3 3j 925|6 21| 98510 15 1094\\15 21 1281 

<4 938] | 6 26| 996||10 22| 1ro6|}15 31! 1301 

3 © $| 048 | 6 30| 1007] [lo 30 1118|hi5 41! 1315 

3 10j 958], 6 34| 1017][1o 37] 1131115 Fl 1329 

3 12; g6g|| 6 39] 1028||10 44| 1143|:i6 1| 1343 

S ' 346 979] 6 43] 1039] [10 5o| I155|i16 12] 1388 

3 16; 93; 6 47] 1050] jlo $56] 1167|j16 23] 1372 

3 18] ggg]| 6 Fr| 1061||11 o3| 1179}|16 33] 1386 

3 20| Icog|| 6 F5F5| 1o72|jſl11 10| 1191|}!16 44} 1400 

3 22| 1029]| 6 59| 1092|j11 17| 1203|j16 55 1414 
_3__24|_1039|| 7 oO] 1093] 11 24] 1215}hi9 F| 1428 

3 26| 1040] 7 ©cg| 1104 [11 31| 1227]]17 15] 1442 

3 28| 1050|| 7 13] 1115} [11 39\ 123g|{f159 25| 1457 

| 3 30] 1c6o|| 7 17] 1126[ſi1 46; 1251]|17 36| 1471 

3 32] 1070}| 79 21] 1136|jſ11 53] 1263]|17 47] 1485 

3 34| 10S1j| 7 26] 1147]{|12 co) 1275||17 57| 1499 

3 30] 1pgil[7 30 1153] (12 o7 | 1287}|18 B| 1513 
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ke * GBs HER AR nee. 
with the Difference WF Longitudes and [080 
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Re 


| _— 


o' 5 Rumb,56® 1 

— Latitud2. "> 

FP Longitule. | Diſt F_ 
's = 1 MM | Miles. 

18 12 o©| 15 of | 1296 
32 12 10] 18 20 | 1314 
'T 12 20] 15 36 | 1332 
G1 12 30[] 18 F141 | 1350 
75 12 4O0| lg C7 | 1369 
3g 12 50| 19 22 | 1356 
3 Iz of 19 39 | 1404 
7 on 02 3Þ $3 1422 
Pi 13 20] 20 od 1440 | 
6 12 -3230| 20 - 3 145P| 
Jo 13 40] 20 39 | 1476 
4] LET 1 LMS 
8 14 O©| 21 10 | 1512} 
2 bn 01 28 23 1530 
4 i4 20| 21 40 | 1548 
©. 14 30| 21 FFF | 1566 

4 I 40] 22 11 I 54.4 
9 I4 $5O| 22 26 1592 
2 is Of 22. 48 | 1621 

1 by 10] 22 «557 | 1630 
1 bn: S017 264 14 } 2646 
5 15 30| 23 28 | 1674 
9 I5 40| 23 44 | 1692 
3 15 go] 24 ©g | i710 
; 16 of 24 16 | 1728] 
2 5; 205-26 .21 1746 | 
6 

© 

; 

, 

7 
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7 Rumb,78* 45'. 


6 Rumb,67 30O'. 
Longitude. |oig. 7” 
MD» MM Miles. 
| 29 12 | 1881, 
| 29 36 | 19c8$| 
| Zo ©O | 1934 
| 30 25 | 1960 
| J@ © | 1936 
31 15 | 2012 
31 -39 | 203d 
32 O4h | 2064 
32 29 20JO0 
| 32 53 | 2117 
| 93 167 2083] 
[_33__43_|_2169| 
34 1o | 2195 
34 34 | 2221 
34 59 | 2247 
' 34 Is 2273 
TY —_ 23009 | 
36 13 | 2326 
96 2% 7} 20431] 
| 37 O03 23-8 
| 37 2d | 2404| 
37 52 | 2430O| 
38 13 | 2456 
35 42 | 2452 
39 Cds | 250g} 
39 31 2535! 


Longitude. 
:. MM 
60 48 
Gaz - 36 
62 28 

Z 20 
04 12 
65 of 
65 55 
66 46 
67 38 
65 30 
69 2 

79 IF 
71 08 
7 9 
72 49 
73 <2 
74+ 34 

Se + AYP. 2 = 
6 16 
77 £9 
7 O©2 
79 55 
79 47 
80 39 
d1 29 
32 28 


Diſt, in 
Miles. 


3631 
3742 
3793 
3544 
3396 


_3947 


3999 
40459 
4101 
4152 
4203 


EE 


4306 
4357 
4408 
4459 
4511 


4562 


4613 
4664 
4716 
4767 
4818 


4870 


4921 
4972 


—_— 


+ Js HA . 


EBB. aw. 5 wakes <bvobt 


why es. or Traverſe-Tables of M br” 


L utitude 


l Rum», 1 I 


15: 


2 Rumb,22* 30, 


3 Rumby33* 45) 


Longitade | 


4D. M. 


PETE Ss = 3-20); 
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wy 
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+ ++>|++SÞS+SS 


Mo 
w3 

A+ 
OO 
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Diſt. tr 
Maes. 


I 101 
111 
1122 
1132 
I 142 
I152 
1162 


14+ Rumb,4 5 co'.| 


Longitude 


D. 


Diſt. in 
Miles. 


Longltud? | _.. . 
m_— Diſt. wn 


Miles. 


oo aTE EEE. 


|o © © © 0 ce| 09.00 & 00 00.00 


— CR Ln 
OG O©0OOO OOO OO OWWWgWgwEe 


1169 
1180 
1191 
1201 
I212 
1223 
1234 


1290 
1318 
1323 
1335 
1347 
1359 
1371 
1383 
1395 
1407 
1419 
_1431 
1443 
1455 
1467 
1479 
1491 


_1503]| 


iyls 


I 527]; 
1539]. 


I5Fl 


I 563 
2$751/4 


I720 


[Longizud: 
D. M. 


on nn — 


I9 


24 


Diſt. is 
Miles. | 


ak wala ERS 342 aa 
wit the Difference of Lonfitudes and Latitudes. 


- = 
PACE Fr" 


| AH 5 Rumb,56* 15» | 6 Rumb,67” 30, 7 Rumb,7S* 45'. 
| IF Longitude, Diſt. in | Longitude. DI. is Longitude. Cip. in 
| D. M.| D. M, | 4s. D. M. | Mites. D. M. | 4iiles. 
| 13 o| 27 24 | 1944 44 11 | 2822 92 O1 | 5536 
| 18 10] 27 39 | 1962 44 37 | 2845 92 55 þ 5597 
| 18 20] 27 55 | 1980] | 44 02 | 2874] | 43 44 | $639 
' 18 30| 23 11 | 1998 45 27 | 2901 94 40 | 5690 
| | 18 40] 28 27 | 2016| | 45 55 | 2927| | 95 32 | $741 | 
1s 5oſ 23 42 | 2034| | 45 15 | 2953] | 95 56 |_5792 
; 19 o| 28 $58 | 2052] | 40 4g | 2979; | 97 29 | 5943 
19 10] 29 14 | 2070] | 47 11 | 3005| | 93 14 | 5895 
| 19 20] 29 30 | 2088 47 36 | 3031 cg Og | 5946 
i9 30] 29 46 | 2106| | 48 o2 | 3057] | 99 58 | 5997 
| 19 40| 30 c2 | 2124 45 27 | 3083 IcCo F2 | 6048 
19 5o| 30 183 | 2142| | 45 53 | 3110} io1 46 _6100 
20 O|] 30 34 | 2160 49 183 3136 I02 40 G1IF1 
20 10] 30 5Fo | 2178 49 44 | 3162| jloz3 30 | 6202 
20 20| 31 06 | 2196 590 cg | 3188 104. 25 | 6254 
| $6 201 32 21 | 23214 $9 35 | 3216] [105 19 | 6305 
20 40| 31 37 | 2232 FI Ol | 3230] 106 14 | 6356 
| 20 5o| 31 53 | 2250] | 5l 2 3265| |107 083 | 6407 
21 of 32 og | 2263 Fl 52 | 3292| |1cS 03 | 6458 
| 21 10| 32 25 | 2286 52. 20 | 3319} [108 53 | 6510 
| 21 20] 32 4&2 | 2304 52 43 | 3345 109 48 | 6561 
21 30| 32 5F7 2322 TY 9 3371 liO 43 6612 
21 40] 33 14 | 2340 F3. 37 | 3397] 111 38 | 6664 
an 30[33 30 j 2359] | 5 ni ncag| juu2 32 | nay 
22 0©| 33 46 | 2376 54 29 | 3449 113 25 | 6746 
22 10] 34 O2 | 2394 5+ $5 | 3475] [114 20 | 6757 
22 20| 34 18 | 2412 5s 21 | 3502| {115 13 | 6849 
22 30] 34 . 35 | 2430 55 47 | 3528 116 ©g | 6900 
22 40| 34 51 | 2448 56 13 | 3554| [117 04.| 6951 
22 $0|_35 07 |_2466| | 56 39 | 3580| |117 59 | 7002[. 
23 of 35 23 | 24%4| | 57 oy | 3606| j118 50 | 7075 
23 10| 35 40 | 2502 | 57 3t | 3632| [t!19 45 | 7126 
23 20| 35 56 | 2520 57 57 | 3658] [120 41 | 7177 
23 30| 36 12 | 2538 s3 23 | 3684] [i21 37 | 7223 
23 40] 36 28 | 2556 63 x52 | 35911] [122 32 | 7280 
1-<5 18 7399 : 


Kr GE3 


tient ©. 


wages rg averſe Tables of Miter 


'1|2 Rumb,22* 30, 


3 Rumb,33* 45\. || Rumb,4 5" cO', 


honaahnstne]? | 


\AwmaAnmnmuſauwalWmm 


Lorgiince Dilt. in 
M.} Aailes. 
15] 1559}]- 
19} 1570 
24| 1580 
29 | 1591 
33 | 1602 
37] 1613 

2] 1624 
46| 1634 
51] 1645 
56] 1656 
O1] 1667 
o5| 1675 
Og9| 1688 
14| 1699 
19] 1710 
23; 1721 
25| 1732 
32| 1743 
37 


Longitude 
OD. MM. 
a2 
6 9 
16 46 
16 $53 
17 OJ 
17 05 
ry 2G 
WY: 28 
bY 90 
7T 395 
I7 45 
LOA, 
18 oo 
18 O07 
15 15 
18 22 
I5 30 
1 37 
19 45 


Di. is [ Longirud: 
Mites, || M. 
1732; ++ 
1744 55 

1756; 2 C6 
1769, 17 | 
17 89 28 | 

ys ns | o BG 
13804)! 5O 
1316! O1 
1328/'!26 12 
18.40] 2 

1352 34 

_15641]26 43 
1976][26 56 
185S||27 07 
lcooli27 o5 
1912||27 29 
1924||[27 40 

_1936|12 Fl 
1948||i28 03 


Diſt. in 
Males. \ 


2036 


_+ 4h Bach ove iens.. <A 


ith the Differmcs f Conctitle = and Latendes 


4 
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ns 1 Rumb, 56* 15. 6 Rumb, 67* 3O'. 7 Rumb, 78* 45". 
__ | Longinde | Dip. in| [Ede | pip. i]. [| Dig. is 
D. M. | D, M. | Ales. D. M. | Miles. D. M. | Miles. 
24 ©| 37 o1 | 2592 59 44 | 3763 126 24 | 7951 
24 10| 39 17 | 2610 60 11 | 3789| |12F 15 | 7432 
24 20| 37 34 | 2628 60 37 | 3815] [126 11 | 7484 
24 30| 37 Fo | 2646 61 03 | 3%1 127 O7 | T5335 
24 40| 38 ©o7 2664. 61 30 | 3867 1238 oo | 7556 
24 50| 38 22 | 2682| | 61 56 |_3894] |128 57 |_7537 
25 o| 38 40 | 2200| 2 22 | 3920! [|i29 52 | 768g 
25 10] 38 56 | 2718] 62 49 | 3946 130 48 | 7740 
25 20| 39 13 2736| 63 15 3972 [31 44 | 7791 
25 30| 39 29 | 2754| | 63 42 | 3998] [132 56 | 7942 
25 40| 39 46 | 2772] | 64 og | 4924| |133 33 | 7994 
25 50|40_02 | 2790] | 64 34 |_4959| |134 29 |_7945 
26 o©| 40 19 | 2808 65 02 | 4076 7996 
26 10| 40 36 | 2826 65 31 | 4103] [136 23 | 8045 
26 20 40 F3 2844 65 5F6 4129 a 8og$ 
26 30| 41 og | 2862 66 25 | 4155 138 17 $150 
26 40| 41 26 | 2880| | 65 30 | 4381] [139 og | S201 
26 50| 41 42 | 2598 67 19 |_4207| [149 o7 |_9253 
27 O©| 42 0©o | 2916 67 45 | 4233 [41 O4 $304 
= 0108 $39 2934 68 12 | 4259 142 OI 8355 
279 20| 42 33 | 2952 63 39 | 4285| |142 55 | 8406 
27 30| 42 Fo | 2970 69 ©6 | 4312| [143 51 | 3458 
27 40| 43 07 | 2988) | 69 33'| 4338] 144 49 | 3500 
27 50 | 43 24 | 2906| | 70 oo | 4344) |i45 46 | 2560 
28 0|43 41 | 3924) | 70 27 | 43909] [146 44 | 3611 
23 10|43 58 | 3042 70 FF | 4416] [147 33 | 3663 
28 20 | 44 15 | 3060 71 22 | 4442| [145 35 | 8714 
28 30| 44 32 | 30738] | 71 4g | 4468] |149 33 | 8765 
28 40 | 44 49 3096 T3 Is 4495 IFoO 31 3816 
28 50| 45 o6 | 3114 72 44 | 4521] [151 29 | 5868 
29 ol 45 23 | 3132} | 73 14 | 4547] [152 = | $919 
29 10| 45 40 | 3150 73 41 | 4573] |153 | 8970 
29 20|45 57 | 3168| | 74 Og | 4599| [154 2; | 9021 
29 30| 46 15 | 3186| | 74 37 | 4625] |i55 19 | 9073 
29 40 | 46 22 | 3204 75 ©q4 | 4651 156 17 | 9124 
3222 4577 Is7 16 | 9175 


R 


S.. US > © 


Fes, enifr aver rſe Tables of Mites, 


b-==5 F i Rumb,11* 15\.1|2 Rumb,22* 30". '3 Rumb,33 45'. | 4 Zunbt5" OO', 
'Latitude av Wa : 
|___[eonghnde is bs * | Dig. of (9 | pip. 4 i |£orginud: | Dip. N 
D. MD. M.\ adiles. | |O. M.| 24s. | D. M.| Aites. '\D M. | Miles. 
130 of 6 16| 17% 13 ©2| 1945] [21 .o1] 2165 |31 2] 2546 
20 1c| 6 13] 1345'|13 o7| 1959] [21 oz] 2177 [31 40o| 2560 
+ /30 20] 6 20| 1856113 11] 197 ||21 17] 2159 fz31 51] 2574 
:ZO 3c] 6 23 1 366, [32 16] 1921 21 24| 2201 [32 0©3| 25883 
30 4c| 6 25| 187 76 13 21] I$92] j21 32] 2213 |32 15| 2602 
30 gol 6 27 1836 3 26| 2co2] |21 4u| 222532 29| 2616 
31 o| 6 29 "1896 13 3o| 2013] [21 47] 2237 |[z2 38| 2630 
31 10] 6 31| 1997j|13 35| 2024||21 55] 2249 [32 49] 2645 
31 2c| 6 34| 1917]|13 4o| 2035] [22 03] 226133 co| 2659 
31 30] 6 36| 1927;|[13 45| 2040] [22 11] 2273 [33 12] 2673 
31 4o| 6 39| 1937]|13 Fo 2056] [22 19] 2285 |33 25] 2687 
31 50/6 _41|_1947|13 56|_2067] [22 _27| 2297 [33 37|_2701 
32 © 6 43] 1958j|14 oi] 2078] [22 34| 2309 [33 48| 2715 
32 10) 6 45] 1968||14 06| 2089] [22 42] 2321 134 oof 2730 
32 20] 6 48| 1978} 14 10| 21cc| [22 $50| 2333 [34 12| 2744 
32 3o| 6 50| 1988||14 15] 2111] |22 55] 2345'|34 24þ 2758 
32 40] 6. 52 1998 14 20] 2121] [23 ©6 2357 134 36| 2772 
32 50] 6 55|_2co5| 14 +25|_2132||23 14|_2369/[34 48| 2786 
33 o| 6 57| 2015]14 30] 2143}|23 21] 2381 [35 oo] 2800 
33 1c] 7 ©o; 202c}!14 35| 2154} |23 30| 2393i[35 12! 2814 
33 2c| 7 ©c3| 2035Þ114 4go| 2165||23 38| 2405j|z5 *'23| 2828 
33. 30] 7 ©O5| 2049] 14 45| 2176||23 46| 241713 35 2843 
33 40! 7 03| 206c||14 49| 2136||23 54| 2429|1z5 47| 2857 
33 $q 2 _10| 2074 $+|_2!97] 4 22] 244125 $9]_2S71 
34 o' 7 13, 208c|:14 59| 2208; [24 10| 2454}|36 11| 2885 
34 10] 7 15! 209c|ji15 ©o4| 2219] [24 18| 2466|[26 23] 2890 
34 20] 7 18| 2oocſits og] 223c| [24 26| 2475]|z6 35| 2903 
34 30] 7 20] 2111]'15 14 2240! [24 34| 249c||26 47| 2917 
3+ 4C| 7 22, 2!121]i1F 20S] 2251| i124 42| 2502]}3 56] 2932 
34 $0 7 _24j_21938\n5_25|_2262] [24 $0] 25141137: 12] 2946 
35 © 7 26; 2141||15 2 2273 (24 59] 2526||z7 24) 2970 
35 10] 7 29] 2151|[15. 34| 2284||25 07| 2538||Þ>7 35| 2984 
35 20. 7 31] 2362||15 39] 2295] [25 15] 255c||z7 48| 3068 
35 30] 7 34j 2172||l15 44| 2305}|\25 23] 2562[]z33 oof 301 
35 40] 7 36 21821115 FO 2316 25 31] 257 35 13] 3 
25 57 33] 21921115 551 23271125 40] 25861|38 25| 3c 


_—_— 


——— Rds oe. £4-aac 4 


- SI RE 


—_—_ 


"ith the Difference of Conus and Latirudes, 


DE — 


5 Rumb, 56" 15\ 
Latitude. 
—_— in 
D. M. | D. M. | avite. 
30 0O| 47 06 3240 
30 10| 47 24. | 3256 
39 20] 47 41 3276 
39 39| 47 58 3294 
30 40| 43 16 3312] 
30 501] 48 33 _3339 
z1 0O|[453 5o | 3348 
31 10| 49 O08 | 3366, 
31 20 | 49 25 3384 
31 30| 49 43 3402 
31 40 | FO OI 3420 
31 50| 50 18 | 3438 
32 O| FO 36 3456, 
32 10| 5O $53 3474 
Se. 38 IB 3492 
32 30| Fl 29 | 3510 
32 40| FI 47 | 3528 
32 50 | 52 O4 | 3546 
= 03 2S JJ 3564 
33 10| 52 4o | 3582 
33 20 | 52 F$ | 3600 
33 30| 53 16 | 3618 
33 40| 53 34 | 3636 
33 50| 53 Fo | 3654 
34 © $ 10 | $672 
24 10 4 28 | 3690 
34 20 | 54 46 | 3709 
34 30 | 55 O4 | 3726 
34 .49 | 55 22 | 3744 
34 50| 55 41 |_3762 
= £1.99 49 1700! 
35 10 | 56 17 | 379 | 
35 201 56 35 {20G 
35 39 j 56 54 3334 
34 40] 57 12 | 3052] 


| 6 Riumb, 67* 30. 
Zane. Diſt, in 
| D. M. Alles, 
7 CO 4704 
76 27 | 473c 
76 55 | 4756 
Tz = 4752 
” a 4805 
73 19 |_4%4 
70 47 4860 
79 17 | 4906 
79 3 4913 
50 13 | 4939} 
80 41 49655 | 
91 10 | 4991] 
81 38 | 5ol7, 
32 06 | 5043} 
32 35 5J<6g 
33 31 595 
83 32 | 5122] 
84 o1 5145 
8+ 29 | 5174 
34 Fs | 5200 
35 2 5226 
85 5$ | $252 
86 2 F27 
86 52 |_5305 
37 24 | 5331 
37 F2 5357 
83 oz | 5383 
88 FO F+©9 
83 20 | 5435 
9 49 | 5461 
go 1g | 5485 
90 48 | 5514 
g1 18 | 5540 
91 48 | 5566 
92 17 F592 


7 Kumb, 73? 45\. 


Longitude. 


©8 


Q7 


C3 


©2 | 
OF | 


Diſt. in 
Alles. 


—— — —— 


9226 
C27) 
9329 
0390 
| 9431 


06 | 9483 
O3 


JF 34 
9555 
9636 
9688 
9739 


_9790 
9842 


9393 

9944 

9995 
10047 
locg93 
10149 
10200 
10252 
[C303 
10354 


IC405 


10457 
12505 
10559 
l1CG10 
10662 
10713 
10764 
10515 
10867 
10915 
10969 
11020 


" Loxodromigues, or Traverſe-Tables of Miles, * 


Cs 


1 Rumb,11” 15 |2 Rumb,22* 30'|3 Rumb,33* 45'.| + Rumb,4.5" 00'.| 
Longitude Y 7s 


Longitud2 Longuud: 


Longitude 


JD. M. 


| 
| 
GO SAETH 


| 
| 


O O a 
w Ow 


©©0\00 000050809000 © 20-0999 u NAA Ax 


wi O O 
t». © 0 


Diſt. in 
Miles. 
2292 
2212 
2223 
2233 
2243 


—_\ | 


2263 
2274 
2234 
2294 
2304 
2314 
2325 
2335 
2345 
2355 
2366 
_2376 
23386 
2396 
2406 
2417 
2427 
We / 
2447 


Diſt. in 
Miles. 


_2392 
2403|| 
2414]; 


| 2522 


2335 | 


2349 
2362 
2370 
2381 


2425 


2435] 


2.445 
——_ 
2468 
2+79 
2490 
25J0O 
2511 


2533 


.| Miles. 


Dip. i 


— 


259) 


Dift. i 
. | Miles. 


3055 
3069 
3083 
3097 
3111 
3125 
3140 
3154 
3169 
3182 
3196 
3210 
3224 
3239] 
3259 
3262 
3281 
_3296 
3309 
3323 
3338 
3352 
3366 
3380 
3394 
3408 
34.22 
3437 
3451, 
3465 
3479 
3493; 
3507, 
352l) 
3535 
3550 


with the Difference of Longitudes and Latitudes. 


= BE Lena” od IF. | 6 Rumby67” 30. 7 — 
Fu i Longitude. Diſt. in | Dif. in Longitude. Dif. in 
s. D. M.| D- M. | Miles. Miles. D. M., | Miles. 
5 36 o| 57 49 | 3883 5644 14 | 11072 
9 36 10] 58 c8 | 3906 5670 17 [11123 
3 36 20] 58 26 3924 5697 13 111174 
7 36 '30 58 45 3942 F723 20 [11226 
4 36 40| 59 ©3 | 3960 $741 22 [11277 
5 36 $059 22 |_3978 5775 26 [30g25 
a 37 o©o| 59 41 | 3996 5801 29 | 11379 
4 37 10] 60 oo | 4014 58327 31 [11421 
L 37 20| 60 18 | 4032 5853 33 [11472 
'2 37 30| 60 37 | 4050 5879 37 55483 
6 37 40| 60 56 | 4055 5996 41 [11574 
© 37 50| 61 15 | 4986 5932 46 [11626 
38 o0o[ 61 34 | 4104 5953 5o. | 11687 
33 10] 61 52 | 4122 5934 54. | 11738 
9 33 20| 632 12 | 4140 6010 55 [11739 
2 38 30| 62 31 | 4158 6036 06- [11841 
I 38 40| 62 Fo | 4176 6062 of [11392 
; £42 09 | 4294 6039 10 [11943 
g 39 ©| 63 29 | 4212 6115 15 | 11994 
3 39 10| 63 45 | 42:30 6141 20 [12046 
5 39 20| 64 07 | 4248 6167 24 |12097 
2 39 30] 64 27 | 4266 6193 2y [12148 
5 39 40] 64 46 | 4284 6219 35 [12199 
I 39 50| 65 o6 | 4302 6245 41 |12251 


4320 


x Aa SING ou AA 


Lixodromiques, or Traverſe-Tables of Miles 


b 


PA 7 


* CAL. 


| RumV,1l1l 15' 

Latitude 
Longittud: Dit. i 

D. MjD. M.| Mites. 
42 © 9 13] 256g 
42 1c| 9 16| 25-5c 
42 2c| 9 18] 259: 
42 30] 9 21| 2060: 
42 49] 9 24| 2615 
42 50] 9 27] 2620 
43 c| 9 50| 2631 
43 10] 9 32| 2641 
43 20] 9 35] 2651 
43 30| 9 37] 2661 
43 40] 9 40| 267! 
43 5C|_9 43| 2692 
144 0] 9 46| 2692 
4+ 10] 9 4.3 270 
1+4 20] 9 Fl| 2712 
4+ 30] 9 54+| 2722 
44 49 9 57| 273 
ce x-..c=| 
45 OfIO O3 2753 
45 iojlo 0O6| 2763 
45 2c]10 08 2772 
+5 3olio 11| 2784 
45 4cjlo 14] 2794 
- 
+7 5O10 


2 Rumb,22* 30'\|3 Rumb,33* 45''| [4 Rumb,4 5 CO',| 
Longitude Diſt. in Longitude Diſt. in Lorgind: Dijk ;/ 
D. M.| Aailes. ||[D. M.,| 4fies. ||D. M Mites. | 
Ig 12| 2728||z1 oo —_—_— 22| 3564 
ig 13] 2739]|31 o8| 3043['46 36| 3578, 
9 23] 274931 17| 3055|/46 49| 3592 
lg 29] 276c||[31 26| 3067] 47 O2 3606 
ig 35] 2771]13t 35] 3079] 47 16| 30620 
Ig 40] 25521131 44| 309147 30| 3634 
i9 45] 2793]|131 53] 3103]/47 43] 3649 
19 Fl] 2503]j32 o2| 3115]/47 56| 3663 
9 57] 2314]]32 11] 3127]|48 10] 3677 
20 03| 28325||1z2 20 3139| 43 25] 36c1 
20 o6| 2836||1z22 29| 3151]'/45 329] 3715 
20 13|_2847]|32 33| 3163|\+3 53]_3729 
20 19] 2853||z2 47| 3175]49 c6| 3733] 
20 26| 2868|[132 F57 3187] [49 20| 3743 
20 32| 2879||33 o7| 3199| 4) 34| 3762 
20 38] 28g0||33 16 32111'49 45] 3776 
20 44| 2901133 25] 3223]/l50 o02| 3790 
20 50|_29i2]133 34|_3235]i50 16| 380g 
20 56| 2923\|133 43] 3247] 59 30| 3818 
21 or| 29331133 53] 3259|!59 43] 3832 
21 07| 29441134 o2f 3271] 59 57| 3847 
21 16| 2955|134 12] 3283|/51 12 3361) 
21 19{| 2966/1[34 23] 3295|j51 26] 3875 
21 25] 2977](34 _33]_3307| 5 40 | 388g, 
319 


we 
on - x4 4 _— — 
ate - Senda.; Ns -EEome ei bp. 2s bog (ne 


- vith h Difference of Lonoitudes and Cabbs. 125 


5 Rumb,56® 15. 6 Rumb,67 30. 7 Rumb,78* 45. 
| Longicude. | 4 £9 girade 


Longitude, "ih. in Dip. in 


| Dift. in| | 
Miles. Ww. | Miles, 
——_ EO 
4536 56 335] | 12917 
29 
oY | 
3+ 
©O0 
39 


Miles. 


Ae tat Mb 
J a — 


cant bat .. Ss ++ 


So & 
- 


« "x. >. 


4 


ENCES 0B 4 4 Wea, © 2 GERRIIEL aw 
46" "Þ. $5 a: did $ p 
omiques, or Traverſe-Tables of Miles , 


a. 


adage |) Andy 11 1 5'.||2 Rumb,22* 30'.| |3 Rumb,33* 45'.||4 Rumb,45* 00', 
. . | . Ertl” 

Longitude Diſt. in Longitude | i P. in \Longluud? Diſt. in Longitude Diſt. in 
D. M.JD. M. Ales. | D, M.| files. | [D, M.| Miles. [|[D, IM. | dles. 
43 olto 54} 2936||22 41] 3117] |36 40| 3464/54 52| 4073 
48 1ojlo 57] 2947]]22 49] 312t]|36 50 3476 55 o5| 4087 
8 2c|11 oo| 2957]j22 56] 313$| [37 ©0 3488 55 22| 4101 
48 3c|11 og} 2967||23 o3| 315c|jz7 10 3500155 37| 4115 
43 qc|i1 o7| 2977]|23 10| 3161] |z9 20| 3512[[55 51] 4129 
48 5ojur__10|_2987|[23 16] 3171] [27 30|_3524/|56 - 07| 4144 
49 oil 13] 2995||23 22| 3182] |[z9 4o| 3536 [56 22| 4158 
49 10ſ11 16| 3008||23 27| 3193] [27 $50| 3548 156 38] 4172 
49 20/11 19| 3018j[23 33| 32041|z8 oo 3560 56 F2 4186 
49 3olll 22| 3023|23 4o| 3215||z3 1o| 3572;]57 o8| 4200 
49 411 25| 3038123 46| 32251138 20| 3584'|57 23] 4214 


_3596 


40; 
*. 


"* Þith the Difference of Longitudes and Latitudes. 


«AE Rumb, 56" 15/. 6 Rumb, 67* 3O'. 7 Rumb, 78* 45". 
, Longitude. DiÞ. in  Longinude. | |, if. -in Longitude, | ,, 8. in 
D. M.| D. M. | Adiles. D. M. | Mites. D. M. | Ales. 
43 ©| 82: o6 | 5184| [132 28 | 7426] [275 50 [14762 
43 1vd| 82 23 | 5202| [133 oz | 7452| [277 co [14514 
48 209| 32 F1 5220 133 38 | 7478] [275 17 14365 
48 30 | 83 14 |:5238] [134 16 | 7594] [279 34 [14916 
438 40| 33 36 | 5256| [134 54 | 7530] |z80 Fr [14967 
438 5o| 83 58 | 5274| j135 28 |_7556| |282 08 [15019 
49 ©o| 84 22 | 5292] [136 or | 7683| [283 23 |15070 
49 10| 84 44 | 5310| [136 42 | 7709| [284 38 [15121 
49 20| 35 o7 | 5328] |137 20 | 7735] [255 56 [15172 
49 30| 85 30 | 5346| [137 57 | 7761] [287 24 [15224 
49 40| 85 54 | 5354| |138 34 | 7787| [283 33 [15275 
49 50| 6 16 | 5382] [139 12 | 7813] [289 46 [15326 
50 o| 36 44 | 5400 139 49 | 7839] [291 of [15377 
{50 10| 87 oz | 5418] [140 26 | 7865| [292 24 [15429 
5o 20| 87 27 | 5436| [141 os | 7892| [295 44 [15450 
50 30| 87 50 | 5454| [141 41 | 7918] |296 04 |15531 
| 50 40| 88 14 | 5472] [142 20 | 7944| [296 24 [15582 
50 50 | 88 239 | 5480| [142 58 | 7970] [297 45 [15634 
| oo”. 39 ol 5508 143 36 | 7996| [299 CO 156355 
51 10| 89 25 | 5526| [144 17 | 8022] |300 21 [15736 
| Fl 20 | 39 49 | 5544] [144 52 | 8043] [301 43 15787 
| 5: 30|90 13 | 5562| [145 34 | 8074| [303 ©c4 |15839 
| 51 40|9go 37 | 5580] |146 12 | 8101] [304 20 [15590 
| _$593 146 F1 | 8127] 305 42 [15941 


.. 0 m_— 
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bt es ” MY "Rx GA ts 5 wd 4 

—_ —_— > w— = A "6 7 ABA L — > « M4 : 
- 4 ; . F j . + 4 | - ps U . S- - "a _ = ” 

Pin ; $%a® = —- . CE” .4 ; » _ us i i 

S VL * «© [ 4} - £4 

£4-IY 6 bh p » F , 

I s 
a4» Y . © Re - » — 
©” 


"+ 


1 Rumb,11* 1571 |2 Rumb,22* 30'. [3 Ramb,33" 4). 007, Fo 
Longitud: |Longizud? Ws | 


Dift. l Diſt. 72 Dift. i | | 
.| Miles. ; 1 Mules. | 1D. | Miles. 


—U—_ſ 


— 


3303 3507] [43 38973 
3314 3510} [43 3905 
3324 . 3525] [43 3921, 
3334 | 3539] 143 3933 
3344 91. 3554 [43 3945| 
3355][27__16 3561] [44 3757\[?5_ 
3365 d| 3572] [4 3969, 
2981 


—_—_ 


WA WR A WR RR KR RR Wn A wr wa win] Ml 


A ow 


natal 


Ce Ge breed ered har btn oo be 


| a zKOAaw ca. Ma 7 2A. 
ky - : _ oe GS 
P &x » -Y aw. "ID 4 p * = - —— 
Ference of Longitudes. and" Latittides. 
j W. - 


Y 


5 Rumb, 56" 15". 9*30'. 7 Rumb, 73* 45\. 


Dif. in b Rs pun Dift. in 
Miles. b . D. M. | Miles. 


__  —— 


323 43 |166c8 
325 16 
326 4d 
328 04 
329 33 
$31 Ol 
332 30 
334 O9d 
335 21 
336 Fl 
338 21 


+ Wo; 6-4 
341 
342 


»”, » a GY 
On » 2 —_— i and "ln KH. T 


Loxodromiques, w Traverſe-Tables of Miles, 


12 Rumb,22* 30O'. 


3 Rumb,33* 45'., | [2 Re: *my,45 ©o'.| 


Longitude 
D. M. 


Diſt. in 
Alles. 


Longitud? 
M. 


399” 


3997|: 


39t 
3929 


394<]; 


REEAL 
3962 
3972 
3993 
3994 
4005 

4016 


4027 
4037 
4048 
4059 
4070 
_ 4080 
4091 
4102 
4113 


- 4124 


4135 
_4145 
4156 
4.167 
4.178 
4159 
4-200 
4210 


4221 
4232 
4243 
4254 
4267 
4275 


4390 


| DiP. # 


Males. 


4332 
4342 
4354 


366] 


4379 


4402 
4414 
4426 
4439 
4450 
4462 


ſl Lorglunde ids 


4474 
4.486 
4498 
4510 
4532 
4554 
4546 
4558 
4570 


4532 
4594 


461618 


4618 


4630] | 


464-2 


46 54 
4666|' 


_ 4679 


' 4690| (86 


4701 
4715 
4727 
4739 


47 5cl! 


Rs 


ki SES. 1.2 eo oo ho aowaso © Bb Gab 


with the Difference of Loncinder end Lats, A 


19m 0 HO. ® BnDld 0 on Po. os... Dd. IO Oh... IO. IO UG. NN 


—  — 


5 Rumb,56* 15+ 6 Rumb,67” 30* 7 Rumb,78* 45. f 

Longitude. | ip, in Longitude. Dift. in Longitude. | |; Tr. 
| D. M; | ies. D. M. | Mites. D. M., | Mes. 
#12 56 | 6480| [183 11 | 9407| 1379 19 18453 
113 25 6498 182 39g | 9433 331 ©l 18504 
113 56 | 6506| [133 48 | 9459] [332 44 18555 
114 26 | 6524] |184 36 | 9486] [334 27 18607 
114 57 | 6542] [185 26 | 9512 z86 10 [18658 
115 27 | 6560 186 13 | 9538] [387 _50 18709 
its 58 | 6588] |187 04 | 9564| 359 32 13769 
116 29 | 6606 187 57 | g9590| [391 18 18312 
116 59 | 6624 188 43 | 9616] [393 O4 18863 
119 31 6642 188 38 9642 394 JO 189 I4 
118 03 | 6660| [190 25 96638] [396 29 18965 
118 34 |_6678| [191 19 | 9695] [399 17 [19977 
119 6 | 6696| [192 10 | 9721 400 og | 19068 
119 37 | 6714| |193 or | 9747] j401 $4 [79099 
120 10 | 6732] [193 52 | 9773] [493 43 [19179 
120 43 | 6759] [194 44 | 9799] |495 238 [19222 
121 15 | 6763] [195 37 g825| |407 16 [19273 
121 44 | 6786| [196 30. 9351 | |409 08 | 19324 
32 21 | 6804| [19797 23 | 9378| |411 00 19376 
122 53 | 6822] [198 16 | 9904| [412 $2 19427 
123 27 | 6840| |199 09 | 9930] [#14 36 [97 
124 oo | 6858] |200 03 | 9956 416 31 119529 
124 34 | 6376| |201 CO g982| [413 25 19581 
125 08 | 6594| [201 Fl 10008| [420 20 | 19632 
125 42 | 6912| [202 49 [10034 422 16-|19653 
126 16 | 6930| [203 43 |10060| 142+ o$: [19734 
126 F1 | 6948| [204 33 [10087] 1426- 01 19737 
127 26 | 6966| [205 34 | 10113 423 oo | 19837 
123 00 | 6984| [206 31 [10139] j439 ©? 19858 
1238 35 | 7002| [207 2 10165] [431 5819939 
129 11 | 7020 208 24 |1o191| 1433 $8 119991 
129 46 | 7038] [20g 20 [10217 435 50 [20041 
130 22 | 7056| [210 13 |10243] [437 $52 | 20093 
130 58 | 7074| |211 16 | 10269 39 54 [2014+ 
40/1131 34 | 7092 212 15 [10296] [441 $7 |20195 
50|1132 10 | 7110 [213 12 [10322] [444 02_|20247 


f b = . 
. ITE - _ < : = £ 
, bo * 2% -” wed y > of | ' 1900 Ts . T4 


0 


S, [44 


2 Rumb,22* 30 


156 40 


ara il 15 
Logins þ 4p. 
k Aliies, 


Dyt. 


Longituds 


CIs A As | 


4933 
4948 
4058 
4.068 


4c7 5 
495g 
4039 
410g 


Dijt. in 
Ales, 


428; 
4297 
4300 
431+ 


433C| 


434 


435], 
4362]: 


4373 


4304|; 
4354 
442] 
4+16], 


70 5020 


I” ' | "x "a 
3 J 3? A t of Long? - 


—_— —— 


EYES) 
17 YT þ "14 'F oe | 
4 


+ 


_ o 


—Y 


—-” — 
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WA 
Sx 5 Rumb,56* 15» 6 Rumb,67” 30. > Rumb,73* 45 | 
<&b Longitude, Diſt. in Longitude. Dif. in Lorgitude. | ». ip. in 
D. M.| D. M. | Mites D. M. | Mites. D. M. | tes. 
65 ol132 47 | 7128] [214 11 [10345| 1445 8 20295 
66 101133 24 | 7146] [215 10 [10374 4438 03 120349 
66 20/134 o1 | 7164] [216 13 [10400| [459 10 20400 
66 301134 38 | 7182| |217 15 [10426] [452 218 [20451 
66 40|135 16 | 72c0| [218 17 10452| [454 26 120503 
66 go[135 54 |_7215] [219 13 10479] [436 28 122554 
679 o[126 32 | 7236] |229 1g [10567 4538 40 |2£605 
67 1011379 og | 7254| [221 20 iogz1] [450 46 2c 656 
67 20[137 49 | 7272] |222 21 [10557 462 5$ |20708 
67 301138 28 | 7290] [223 23 |} 10583] 455. 11 120759 
67 40i139 o8 | 7305] [224 26 10609 467 24. [29810 
67 5oltz9 47 [_7326| |225_ _29 [10635] [469 28 20362 
68 01140 27 | 734+] [226 33 |1c661] [471 44 [29973 
63 101141 c7 | 7362| 1227 36 10688] [474 01 |20964 
63 201141 47 | 7380| [223 41 [10714] [476 18 [21015 
63 3o[142 29 | 7398 |229 45 110740 -8 37 [21067 
68 4oſ[143 cg | 7416] [230 49 10766] [480 57 21118 
68 go[143 49 | 7434| |232 41 [10792] [483 12 [21109 
69 oſ144 32 | 7452| |233: 13 10818] [485 28 [21220 
| 69g 10145 14 -470| |234 21 [10844] [4% 51 [21272 
69 201145 56 | 7435| 1235 29 ic$;0] [490 15 121323 
69 30[146 39 | 7506] [236 37 10897] [492 40 [21374 
69 401147 22 | 7524 237 46 [1c923] [494 $59 [21425 
69 50|148 6 | 7342) [238 54 Jrocdo) [497 24 Jt 
70 0O1|148 48 | 7500 240 C4 [10975 199 F1 [21525 
70 10|149 33 7578] |241 13 [11001] [502 21 [21579 
m0 20|15Qa 17 7596 243 32 11027| [504 52 |21630 
70 3o[151 or | 7614} [242 34 11053 307 29 [21682 
70 4oll5l. 47 7632 | |\244 48 [11080] [509 47 [21733 
| 1244 :12 21 [21784 


A Tazrr of 


FLOGARITHMS 


For Numbers increaſing orderly from 1 to 10000, 
with their Differences: 


Whereby the Logarithm of any Number under 1000000 
may be readily taken. 


Nu, 


Sjaue v= 


O © ©41 A, 


—_ 


SIS OS 
O44 ww MN» 


_ 
_ 


M3 Wwe we 
O © © 


[ 


hw WW 
5 MM - 


Log. |Nu.] Log. |Nu.| Log. {| Nu. Log. 
0.0c00000 | 26 [1.4149733 | 51 [1,7075702 | 76 [1.850$136 
0,3010300 | 27 [1.4313637 | 52 [1.7160033 | 77 [1-3864907 
0.477 1212 | 28 [1.447150 | 53 17242759 73 [1.8920946 
0.6020600 þ '29-41.4623980 | 54 [1.7323937 |. 79 1.897627 1 
0.69389700 30 [1.4771212 | 55 1.403627 _ Bo 1.903 0900 
0.7781512 | 3r [1.4913617 | 56 [1.7481380 | $1 |1.9084850 
0.8450980 | 32 |1.5051500 | 57 [1.7558748 | B2 [1.9138138 
0.90309co | 33 |1.5185139 | 58 [1.7634280 | 83 [1.91907S1 
0.9542425 | 34 [1.531478g | 59 [17708520 | 854 [1-9242793 
I .COOOOONA & >: 1.5440550 60 1.77S1512 Aires 1.9294 189 
1.0413927 | 36 [1.5563025 | 61 1.7853298 86 [1.93449834 
1.0791812 | 37 [1.5632017 | 62 |1-7923917 | $87 [1.9395192 
1.1139433 | 38 [1.5797836 | 63 LISSSeOy 83 11.9444527 
1.1461280 | 39 [1.5910646 | 64 [1.3061800 | 8g [1.94939c0 
1.1760912 | 40 [1.6020600 | 65 [1.5129133 | $O [1-5542425 
1.20412C0 | 41 [1.6127838 | 66 [1.8195439 | 91 |1.9590414 
1.230449 | 42 [16232493 | 67 [1.8260748 | 92 |1.9637873 
1.2552725 | 43 [1.6334634 | 63 [1.8325089 | 93 |1:9634329 
1.2937536 | 44 [1.6434527 | 69 |1.8388491 | 94 [1-9731273 
1.301300 | 4F [3.6532125 | 70 |1.5450080 | gy [1:9777236 
1.3222193 | 46 1.6627578 71 |1.8512583 | 96 [1.9822712 
1.3424227 | 47 [1.6720978 | 72 [1.8573325 | 97 [1-9967717 
11.3617273 | 48 [1.63x2412 | 73 [1.8633229 | $58 [1.9912261 
1.3802112 | 49 [1.69E1961 | 74 [1.-8692317 | 99 [1.9956352 
1.39794CcO | 5Oo [1.6989700 T5 1.875613 100 2.0QOCCOO 


P4 F- = ww. 
- 7 = *- 


A 


FH — 


| Num. 


_ 


O 


COOOCOO 
0043214 
Co 36002 
0125372 
O017C333 
02118.,3 


—— _ — ————_ 


0253959 
0293838 
0334237 
0374205 
0413927 
0453230 
04.32180 
0530784 
0569043 
c606978 
0644530 
0681859 


—— OS © 


07189520 
O07 55470 
c791812 
0827854 
0863595 
o3990c51 
0934217 
©9069 100 
1003705 
1038037 
1072100 
1105397 
1139433 
L172713 
1205739 
1238516 
1271048 
1303338 
1335389 
1367206 
1399791 
1430148 
1461280 


0004341 

CO47FI1 
COJO257 
0132557 
0174507 
0216027 
0257154 
0297895 
0338257 
0375247 
0417373 
0457140 
0496056 
0534626 
0572856 
0610753 
C648322 
©685559 
0722499 
0759118 
0795430 
0831441 
0567157 
0902550 
0937715 
0972573 
IOO7IFI 
1041455 
1075491 
1109262 
1142773 
1176027 
1209028 
1241780 
1274288 
1300553 
1333581 
1370374 
1401937 
1433271 

1464381 

1495270 


0008677 
0051895 


©0094 5c9. 


0136794 
0173677 
0220157 


0499928 
0535464 
C5 76661 
0614525 
0652091 
0689276 


O7 726175 
0762762 
C799045 
0835026 
0370712 
C906107 
0941216 
0376043 
I010593 
1044571 
1078880 
1112625 


1146110 
1179339 
I212314 
I 245042 
277525 
1399767 
13417971 
1373541 
140530%0 


1436392 


1467450 
1498347 


3 


OCI 3ZOOJ 
0050094 
0095756 
0141203 
0182543 
0224284 
0265333 
0305997 
02345284 
0336202 
0425755 
D4S4942 
05c3797 
054-299 
C590462 
0618293 
©655797 
0692980 
oO. 0729347 
0766404 
0302656 
05838608 
0974264 
09C9631 


0944711 
O979FL1 
1014033 
1043234. 
1082266 
1119029 
1149444 
1182647 
LhagI06 
1245301 
1280760 
1312979 
1344958 
1376705 
1403222 
1439511 
1470577 
1501422 


0017337 
©060379 


0122999 
0145295 
0187005 | 
O2 28406 | 
0269416 | 
0310043 
©3 50293 
0390173 
0429691 
0468852 
©507663 
0546130 
0554260 
0622058 
©659530 
0696681 
0733517 
0770043 
CS06265 
0542187 
03757814 
C©9I3IFI 
0948204 
©382975 
ICI74"1 
rIO5 1094 
1085650 
1119343 
1152776 
1195954 
1218880 
go” 
1203993 


1336177 


1345144 
1379967 
1411361 
144.2628 
1473671 
1504494 


' 1452191 


——— 


” on RE. 24 be. 


5 


4, FS 


LOGARITHMS. 


- - $ 9 Dit. 
3 wm <O2020t | cCO32460e | 0028012 4324. 
0021661 | 0025930 pes —_— nes 4281 
0064660 0265937 wad _ -0119931 | 0124154 4240 
CIO7239 OIII4+73 MG 0161973 —_W 4198 
0143403 | 0153597 MORA 0203613 207755 4155 
0197163 | OlgF317 Te # 024457 024846. 4118 
023252+ | 9236939 | © _ __ 0285712 | 0289777 480 
0273496 | 0277572 | 0: 12157 | 0326188 [09320214] | Jon 
0314305 $ 0310123 Mtn 036628g | 0370279 gang 
03542,7 0359293 Shore © 0406023 04©9977 3950 
0394141 | C39-10OF5, | C4 1476 | 0445398 | 0449315 3932 
0433623 —_— OE 0484418 0488301 | 3397 
0472” 49 E/SV4a —_—— nevanat 0526939 3362 
o5l1525 O5 15384 CID o—— OCR 3528 
0542955 0553753 "IS7E0T 0599419 | 0603200 3795 
Bs | ares: pee | Sen | 2 
0625920 2 / a tba” 74428 | CQ70148 372 
0663239 | 0656385 0670708 | 067442 2073145 3698 
EEE | 220078 ; #12 0748164 | 5751818 3666 
0737183 | 0740 47 ſe = pv 0-84568 | 0738192 3635 
0773679 0777314 03 _ 0820669 | 0824263 3005 
cS45763 0843336 | © 5529 Mt 84 | 0895519 3547 
$81361 | 0884g0y , 0353446 | 0991y9 2<18 
endo 0920135 | 0923696 | 0927206 | ©930712 2 
091666; | ——_— 624 3409 
0951693 | 0g9551%0 | 029000 — Gs 3462 
0986437 939596 | OT 1031192 | 1034616 3434 
1020905 1024337 | 308 _ 1065308 106870 3409 
IOFFIO2Z 105 5506 _ 1099159 IIC2F-Yy 3381 
1083031 WNRREES | m—_— 1132746 | 113.091 3355_ 
—AbKARP] = 
1156105 | 1159432 ih "628 11399154 | 1202443 3303 
1189257 | 1192559 Kſas = 1231381 | 1233250 3279 
PEI | Sageas | 122000 1264561 | 126 806 3255 
| nas | I2y045O 920 22% o8 | 1332194 $204 
| 1319393 | 2322597 1325798 = TEA 
13926 | iagegr | 129706 1392492 | 1295643 | | 3166 
| 1383027 Pnnm : | 1920765 | 1423895 | 1422022 | ER 
| 141449) +170342 ; 73 4581 3114 
1445-42 | 1448%54 | 1451964 + 2 #4 | 3092 
147676? 1479953 Wane 1516762 | l519824! | 3070 
1507364 | 1512632 | 1513690 Z 


A 2 


» ® 


; 2 3 | 
142 1522883 | 1525941 1523996 | 1532049 | 1535100 
143 1553360 15 $6296 1559430 | 1562462 | 1565491 
144 1583625 | 1586640 | 1589653 | 1592663 | 1595872 
145 1613630 | 1616674 | 1619666 | 1622656 | 1625644 
146. 1643528 164.6502 1649474. 1652443 1655411 | 
147 1673173 | 1676127 | 1679078 | 1682027 | 1994975 
148 1702617 | 1705550 1703432, | 1711411 | 1714339 
149 1-34363 | 1734776 | 1737688 | 1740598 q 1743506 
150 1760913 | 1763807 | 1766699 | 1769590 1772478 
151 1789769 | 1792645 | 1795518 | 179835g | 1201259 
152 1818436 | 1821292 | 13824146 | 1926999 1329850 
_2153_| | 1846914 | 1849752 | 1352558 | 1355424 | 1259253 
154 1875207 | 1878026 | 1880844 | 1353659 1886473 
I55 1903317 | 1905118 | 1908917 | 1911714 | 1914510 
156 1931246 | 1934029 | 1936810 | 1939590. | 1942367 
I57 1958956 | 1961762 | 1964525 1967287 | 1970047 
155 1986571 | 1989319 | 1992065 | 1994909 | 1997552 
159 2013371 | 2016702 | 2019431-| 2022158 | 2024983. 
160 2041200 | 2043913 | 2046625 | 2045335 | 2952044 
161 2068259 | 2070955 | 2073650 | 2076344 | 2979935 |'» 
162 2095150 | 2097830 | 2100508 | 2103155 | 2 105860 
163 2121876 | 2124540 | 2127201 | 2129862 | 2132521 
164 2143438 | 2151086 | 2153732 | 2156376 | 215901 
be: 2174839 | 2177471 | 21801co | 2182728 2155355 
166 2201081 | 2203696 | 2206310 | 2208922 | 2211533 
167 2227165 | 2229764 | 2232363 | 2234959 2237554 
168 2253093 | 2255677 | 2258260 | 2260841 | 2253421 
169 2278867 | 2281436 | 2284003 | 2286570 22891 34 
170 2304439 | 2307043 | 2309596 | 2312146 | 2314696 
-z 2329961 | 2332500 | 2335038 | 2337574 | 2340109 
172 2355254 235780g | 2360331 | 2362853 | 2365373 
173 2380461 | 2382971 | 2385479 | 2387956 | 239c491 
174 2405492 | 2407988 | 2410481 | 2412974 | 2415465 
175 2430380 | 2432861 | 2435341 | 2437919 | 244026 
176 2455127 | 2457593 | 2460059 | 2462523 | 2464906 
177_| | 2479733 | 2482186 | 2484637 | 2487087 | 2499536 
178 2504200 | 2506639 | 2509077 | 2511513 2513943 
I79 2328530 | 2530956 | 2533380 | 2535%0z | 2538224 
189 2552725 | 2555137 2537545 2559957 | 2552365 
| 181 2576786. | 2579184 | 2581582 | 2553978 | 2556373 
182 2600714 | 2603099 | 2605484 | 2607867 | 2610245 
183 2624511 | 2626883 | 2629255 | 2631625 | 2633793 


FOGAT ſ WW; M toy 


—— - = mt ad. 


— 2 


153-149 
1565519 
1593673 
1628630 
1653376 
1687920 


1717264 
1746412 
1775365 
1804126 
1832698 
161084 
138389285 
1917304 
1945143 
1972806 
2000293 
2027607 
2054750 
2001725 
2108534 


"2135178 
' 2161659 


2187980 
2214142 
2249148 
2265999 
2291697 
2317244. 
2342641 


2367891 | 


2392955 
241795+ 
2442771 
2467447 
2491954 
2516382 
2540045 
2564772 
2583766 
2612629 
2636361 


6 


1541195 
1571544 
1601693 
1631614 
1661340 
1720158 
1749316 
1775250 
1505992 
1335545 
1863912 
1892095 
1920096 
1947917 
1975562 
2003032 
2030329 
2057455 
2084413 
2111203 
2137833 
2164298 
2190603 


2216759 
2242740 
2265576 
2294258 
2319790 
2345173 
2370405 
2395497 
2420442 
2445245 
2469997 
2494430 
2518814 
2543063 
2567177 
2591158 
2615008 
2638727 


1 544240 
1574568 
1604655 
1634595 
1664301 
1693505 
1723110 
1752218 
1781132 
1809856 
1838390 
1366739 
1894903 
1922886 
1950690 
1978317 
2005769 
2033049 
2060159 
20387109 
2113876 
2140487 
2166936 
2193225 
2219356 
2245331 
2271151 
2296818 
2322335 
2347703 
2372923 
2397995 
2422929 
2447718 
2472365 
2496874 
2521246 
2545491 
2569551 
2593549 
2617 35 
2641092 


8 


154729 2- 
15775% 
1607636 
1637575 
1657260 
1696744 
1726029 
ds 
1734013 
1312713 
1841233 
1596563 
1897703 
1925674 
195 3450 
19581070 
2008505 
2035768 
2062869 
2039755 
2116544 
2143139 
a0 
2195945 
2221960 
2247920 
2273724 
2299377 
2324879 
23 $9232 
2375437 
2400498 
242 5414 
2450159 
2474523 
2499317 
2523075 
2547897 
2571954 
2595939 
2619762 


| 2643455 


1649553 
1670215 
1799682 
1723947 
1758216 
1756892 
181557 

1944075 
18723386 
19COF 14. 
1928461 
1956229 
1983821 
201239 
2038455 
2065560 
2092468 
2119211 
2145799 
2172206 
2198464 
2224503 
2250507 
2276236 
2301934 
2327421 
2352759 
2377950 
2402996 
2427898 
2452658 
2477275 
2591759 
25261C3 
2550312 
2574356 
2598327 
2622137 
2645817 


© I 2 3 4 
154 264178 | 2652533 | 2652396 | 2655253 | 2657659 
135 2671717 | 2674:64 | 2676410 | 2678754 | 2681097 
186 2695129 | 269-464 | 2639797 | 2702128 2704459 
187 2713416 | 2720733 | 2723058 | 2725373 | 2527696 
138 2741575 | 2743383 | 2746196 | 2748503 | 2- 50809 
189 2764.518 | 2766315 | 2762211 2771506 | 2773800 
190 2787536 | 2789821 | 2732105 | 2794388 | 2796669 
191 2840334 | 23812607 | 23814879 | 2817150 | 2819419 
192 2833012 2835274 2837534 | 2839793 | 2842551 
193 2355573 | 2357823 | 236CO7 1 2562318 | 2864565 
194 2878017 | 2880255 | 2882492 | 2334528 | 2386363 
195 2990345 | 2902573 } 2904795 | 2907022 | 2909246 
196 2922561 | 2924776 | 29269;0 | 2929203 2931415 
197 2 ,44662 | 29346566 | 2949069 | 2951271 | 29:3471 
198 2966552 | 296845 | 2971036 | 2973227 | 2975417 
199 2998531 | 2590713 | 2,92%g3 | 2935073 | 2:97251 
200 3010309 | 3.12471 | 3014641 | 3016809 | 391*%g-7 
201 3031 61 | 3934121 3936235 3035438 304595 
202 3053514 | 3055663 | 3c57811 | 3059959 | 3062105 
203 3074960 | 30:7c99 | 3079237 | 3081374 | 3083509 
204. 3096302 | 3099430 | 3109557 | 31c2684 | 3104869 
205 3117539 | 311:657 | 3121774 123859 | 3126-04 
206 313"672 | 314750 | 3142887 | 3144992 | 314797 
207 3159793 | 3161 'o1 | 31633g7 | 3165993 3165087 
208 3180633 | 3182721 3184807 3186893 | 3188377 
209 3201463 | 3203540 | 3205617 | 43207692 3209767 
210 3222193 | 3224260 | 3226327 | 3228393 3230457 
211 3242825 | 3244582 | 3246939 | 3243995 | 3251050 
212 3263359 | 3265407 | 3267454 | 32695co | 3271545 
_213_| | 3253796 | 3255834 | 3287-2 | 3289905 | 3291944 
214 3304135 | 3396167 | 3303195 | 3310222 | 3312248 
215 3324395 | 3326404 | 3323423 | 3332440 | 3332457 
216 3344537 | 334654" | 3348557 | 3330565 | 3352572 
217 3354597 | 3366598 | 3363545 | 2370597 | 3372595 
219 3394365 | 33*6557 | 3388547 3390537 | 3392526 
219 3404441 | 34-5424 | 340%405 | 3410 3”6 | 3412366 
220 3424227 | 3426200 | 342$173 | 3.30145 | 3432116 
221 3443923 | 34455 7 | 3447551 | 3449314 | 3451776 
222 3 (63530 | 346485 | 3467441 | 3469395 | 3451348 
223 3453047 | 3494996 | 3436-42 | 3438835 | 3490332 
224 3 5024.50 | 3504419 | 35-6356 | 3508293 | 3510228 
225 3521825 | 3523755 | 3525684 2-612 | 3529539 


_— 


| >——_— —_—— 


FEE 
2659964 
2653439 
27067833 
2730013 
2753113 
2776922 
2793950 
2521688 
2.544.307 
2866810 
2889196 
2911468 
2933625 
295 5671 
2977625 
2399420 
3021144 
3042751 
30642350 
3085644 
3105933 
3125118 
3149200 
3170151 
3191061 
3211340 
3232521 
3253104 
3273539 
3293979 
3314273 
3334473 
3354579 
3374593 
3394514 
3414345 
3434036 
3453737 
3473300 
3492775 
3512163 

3531465 


6 


2662317 
2635780 
2709116 
732325 
2755417 
2773393 
2801229 
2823955 
2346563 
2869254 
23891428 
291 3698 
2935835 
2957563 
2979792 
3001005 
302330939 
32944993 
3066394 
3087775 
3104056 
313C231 
3151303 
3172273 
3193143 
3213913 
32345%4 
3255157 
327 
329601 2 
3316297 
333648 
33565 35 
337659 
33965Ol 
3416323 
3430055 
3455699 
347 5252 
3494718 
3514095 
3533391 


| 3215984 | 


5633 | 


— 


2711443 
2734043 
2757719 
2790673 
203527 
232622 
2545817 
2871296 
2293659 
291590) 
2938044 
2960067 
298197 JJ 
3033781 
3925474 
30 47059 
30555 z7 
305g91C 


| 31111-8 


3132343 
3153405 


2667020 
2690457 
2713769 
27360956 
2769020 
2752962 


307067) 
3092042 
3113299 


3174305 | 32 


3195224 


ww U3 ww 


| 


3439991 
3459615 
3479152 


| 3498601 


3516031 | 3517963 


3535316 


3537239 


2659369 
2632794 
2716033 
2739260 
2762320 


2920344 
2942457 
2964458 
298634 
3co03128 
3029799 
3051303 
32-2320 
3094172 
3115420 
3136503 
= Fyug. 
175545 
$795 334 
3220124 
3240-66 
3261310 
3281757 
3302108 
33223 364 
3342 
3362596 
3392572 
3492458 
3422252 
3441957 
3451573 
34581101 
3 5JOOF41 


35198gy | 


3539162 


260 
261 


262 


266 


3541984 
3550259 
3579343 
3593355 
3617278 
3636120 
3654830 
3673559 
3692159 
3710679 
3729120 
3747453 
3765769 
3753979 
3802112 
3320170 
3338154 
3856063 
3873598 
3891661 
3909351 
3926969 
3944517 
3961993 
3979400 
3996737 
4014005 
403 1205 
4048337 
4065402 
4032400 
4099331 
4116197 
4132998 
4149733 
4166405 
4183013 
4199557 
4216039 
4232459 


| 424.5816 


4.265113 


3656751 
3675423 
3694014 
3712526 
3730960 
3757594 
3735796 
3803922 
3321972 
3539948 
3 3357350 
3875678 
3893433 
3911116 
3928727 
3945268 
3963737 
3991137 
3998467 
4015728 
4032921 
4050047 
4067195 
4084096 
4101021 
4117830 
4134074 
4151404 


4234097 
4250449 
4266739 


La 


3714373 


3732799 


3751147 


3769418 
3737612 
3505730 
3323773 
3341741 
3559636 
3577457 
3395205 
3912880 
393045, 
394801 

396 5450 
39952373 
4000196 
49017451 
4034637 
4051755 
4063807 
4085791 
41922710 
4119562 
4136350 
4153073 
4169732 
4186327 
4292559 
4219325 


| 4235735 


4252080 
4263365 


3660492 


3679147 
3097723 
3716219 
3734037 
3152977 
3771240 
3789427 


3932241 
3949767 
3967223 
3984608 
4001925 
4019172 
4036352 
4953464 


4154742 
SEOLIPD 
4187983 
4204509 
4220972 
4237372 
4253712 
4269990 


3643633 
3662361 
3631008 
3699576 
3718065 
3736475 
3754507 
3773062 
3791241 


3933997 
3951516 
3968964 


3986343 


4003653 
4020893 
4038066 
49055 171 
4072209 
4089180 
4106085 
4122925 
4139700 
4156410 


TE” — 


4222614 
4239009 
4255342 


—_—_ 


4271614 


ELL aSooace as a dil ew id x. wat, 


— 


—_————— 


- - -——— —- x IR WW A 


5 6 | 8 9 Diff. 
3550682 | 3552599 | 3554515 | 3556430 | 3558345 1918 
3569813 | 3571723 |-3573630 | 3575537 | 3577443 1908 
35388862 | 3590762 | 3592652 | 3594560 | 359645 | 1901 
3607827 | 3609719 | 3611610 | 3613508 | 3615390 { 1893 
3626709 | 3623593 | 3630475 | 3632358 | 3634239 1884 
3645510 364 7356 3649260 | 3651134 3653007 1877 
3664230 | 3666297 | 3667964 | 3669830 | 3671695 1869 
3652369 | 3684723 | 3696587 | 36838445 | 369c302 1861 
37014283 | 3703289 | 3505131 | 3706931 | 3708330 1852 
3719509 | 3721753 | 3723596 | 3725438 | 3727279 1544 
3738311 | 3740147 | 3741983 | 3743817 | 3745651 1836 
3756636 | 3753464 | 3760292 | 3762118 | 3763944 1829 
3774384 | 3776704 | 3773524 | 37%0343 | 37982161 1822 
3793055 | 3794868 | 3796630 | 379$492 | 3500302 1514 
3811151 | 3812956 | 3814761 | 3816565 | 3818365 1806 
3329171 | 3830969 | 3332766 | 3834563 3836359 1798 
3347117 | 3843908 | 3850698 | 3$52437 | 3854275 1791 
3364990 3566773 3868555 . 3870337 3872118 1784. 
3882759 | 3384565 | 3886340 | 3888114 | 3389885 1774 
3500515 | 3902284 | 3904052 | 3905319 | 3997585 1769 
3918169 | 3919931 | 3921691 3923452 | 3925211 1762 
3935752 | 3937506 | 3939250 3941013 | 2942765 1755 
3953264 | 3955011 | 3956758 3958504 | 3950249 1748 
3979795 | 3972446 | 3974185 3975924 | 3977002 | | 13 
3938077 | 3989311 | 3991543 | 3993275 | 3995007 1734 
40c5380 | 4007105 | 4c03832 | 4010557 4012282. 0747 
4022614 | 4024333 | 4026052 ' 4027771 | 4029488 1721 
4039780 | 4041492 | 4043205 | 4044916 | 4046627 1714 
4055878 | 4058534q | 4060289 | 4061994 | 4963698 1707 
4073929 | 4075608 | 4077307 | 4079005 | 4980703 | | 1702 
4390874 | 4992567 | 4294259 | 4095950 | 4097641 1694 
4107772 | 4109459 | 4111144 | 4112829 | 4114513 1637 
4124605 | 4126285 | 4127964 | 4129643 | 4131320 1680 
4141374 | 4143047 | 4144719 |-4146391 | 4148063 1674 
4158077 | 4159744 | 4161410 | 4163076 | 4154741 1667 
4174717 | 4176377 | 4178037 | 4179696 | 4i81355 | | 1601 
4191293 | 4192947 | 4194601 | 4196254 | 4197906 1655 
4207806 | 4209454 | 4211101 | 4212748 | 4214394 1648 
4224257 | 4225898 | 4227539 | 4229180 | 4230820 1643 
4240645 | 4242231 | 4243915 | 4245550 | 4247153 1636 
4256972 | 42538621 | 4260230 | 4261858 | 4263486 1630 

| 4273233 | 4274861 | 4276484 | 4278106 | nrayey | 1624 | 


B 


N - ET opts if, " DV ? 
4 f "- 6d Tape T 
LS . % P * 
4: T-4a:B-L Ji 
. -: % 4 : ” — * 
* " « 


wu Soc {LG _ 


—_ —— WT IEC] 

268 42381343 | 4282968 | 4284588 | 4256207 | 4287825 

269 4297523 | 4299137 | 4300751 | 4392364 | 4303976 

270 4313633 | 4315246 | 4316853 | 4318460 | 4320067 

271 4329693 | 4331295 | 4332897 | 4334498 | 4336098 

272 4345689 | 4347285 | 4348381 | 4350476 | 4352071 

273_| | 4361626 | 4363217 | 4364307 | 4366396 | 4367985 

27 4377506 | 4379999 | 4380674 | 4382255 | 4353841 

275 4393327 | 4394906 | 4396484 4398262 | 4399639 

= 276 4409091 | 4410664 | 4412237 | 4413909 | 4415380 
277 4424798 | 4426365 | 4427932 | 4429499 | 4431C6z 

278 4440443 | 4442010 | 4443571 | 4445132 | 4446692 

279 | | 4456042 | 4457598 | 4459154 | 4469799 | 4402264 

280 4471530 | 4473131 | 4474681 | 4476231 | 4477780 

231 4437063 | 4438608 | 4490153 | 4491697 | 4493241 

. 232 4592491 | 4504031 | 4505570 | 4507109 | 4508647 
283 4517864 | 4519399 | 4520932 | 4522456 | 4523998 

234 4533183 | 4534712 | 4536241 | 4537769 | 4539256 

_285_| | 4548439 | 4549972 | 4551495 | 4553919 | 4554540 

286 4563660 | 4565179 | 4566696 | 4563213 | 4569731 

287 4578819 | 4580332 | 4531844 | 4583356 | 4584863 

"" 288 4593925 | 4595433 | 4596940 | 4593446 | 4599953 
= 28g 4608978 | 4610481 | 4611983 | 4613484 | 4614955 
290 4623980 | 4625477 | 4626974 | 4528470 | 4629966 

_291_| | 4638930 | 4640422 | 4641914 | 4643405 | 4544995 

292 4653328 | 4655316 | 4556802 | 4658288 | 4659774 

293 4668676 | 4670158 | 4671640 | 4573120 | 4674601 

294 4683473 | 4684950 | -4636427 | 4637903 | 4639378 

295 4693220 | 4699692 | 4701163 | 4702634 | 4704105 

296 4712917 | 4714384 | 4715850 | 4717317 | 4718782 

_297_| | 4727564 | 4229927 | 4732465 | 4731949 | 4733410 

298 4742163 | 4743620 | 4745076 | 4746533 | 4747985 |. 

299 4756712 | 4758164 | 4759616 | 4761067 | 4762515 

300 4771212 | 4772660 | 4774107 | 4775553 | 4776999 

p 3O1 4785665 | 4787108 | 4758550 | 4789991 | 4791432 
302 4800c69 | 4801507 | 4802945 | 4304381 | 4805318 

_302_ | | 4214426 4815859 4817292 | 4818724 | 4520156 

304 4828736 | 4$30164 | 4831592 | 4533019 | 4534446 

305 4842998 | 4344422 | 4345845 | 4547268 | 4845690 

306 4857214 | 4858633 | 486052 | 4861470 | 4562888 

307 4371384 | 4872798 | 4874212 | 4875626 | 4377039 

z03 4885507 | 4886917 | 4838326 | 4889735 | 4891144 

4899585 | 4909990 | 4902395 | 4903799 | 4905203 


gy 


LOG 


—_—_— 


4R1I 


. Þ=® _. 


- 


7 
MT 


THMS. 


+. —. $f © 8 9 Diff, 
4289443 | 4291060 | 4292677 | 4294293 | 4295905 1618 
43055838 | 4307199 | 4308509 | 4310419 | 4312029 1612 
4321673 | 4323278 | 4324883 | 4326457 | 4328090 1606 
4337638 | 4339298 | 4340396 | 4342494 | 4344992 1600 
43536655 | 4355258 | 4356851 | 4353444 | 4360035 1594 
4369573 | 4371161 | 4372748 | 4374334 | 4375929] | 152% 
4385423 | 4387025 | 4383587 | 4390167 | 4391747 1582 
4401216 | 4402792 | 4404365 | 4405943 | 4407517 1577 
4416951 | 4418522 | 4420092 | 4421651 | 4423229 F571 
4432630 | 4434195 | 4435759 | 4437322 | 4433355 1555 
4443252 | 4449311 | 4451370 | 4452928 | 44544535 1550 
4463818 | 4465372 | 4466925 | 4463477 | 4470029| | 1554 
4479329 | 443c877 | 4482424 ' 4433971 | 4455517 1549 
4494734 | 4495326 | 4497568 , 4499410 | 45COg5i I 543 
4510184 | 4511721 | 4513255 | 4514794 | 4516329 1537 
4525531 | 452762 | 4528593 4530124 | 4531654 1533 
4540823 | 4542349 | 4543375 © 4545400 | 4546924 1527 
4556061 | 4557582 | 4559192 | 4560622 | 4562142 | | 1521 
4571246 | 4572762 | 4574277 4575791 | 4577305 1515 
4586378 | 45387889 | 4589399 4590905 | 4592417 1510 
4601458 | 4602963 | 4604465 4505972 | 4607475 1505 
4616486 | 4617936 | 4519485 4620984 4622452 I5Ol 
4631451 | 4632956 | 4634459 4535944 | 4037437 1495 
4646386 | 4647875 | 4649354 4650353 | 4552341] | 1492. 
4661259 | 4662743 | 4664227 | 4665711 | 4667194 1455 
4676081 | 4677560 | 4679039 | 4680518 | 4681996 1480 
4690853 | 4692327 | 4693891 | 4695275 4696745 1475 
4705575 | 4707044 | 4708513 4703982 | 4711450 1470 
4720247 | 4721711 | 4723179 | 4724639 | 4726102 1465 
4734870 | 4736329 | 4737785 | 4739247 | 4749795] | 1400 
4749443 | 4750898 | 4752352 | 475356 | 4755259 1455 
4763968 | 4765418 | 4766367 | 4768316 | 4769765 1450 
4773445 | 4779890 | 4731334 | 4782779 | 4754222 1446 
4792873 | 4794313 | 4795754 | 4797192 | 4798631 1441 
4807254 | 4808689 | 4310124 | 4811559 4812993 14.36 
4821587 | 4823013 | 4324445 43825878 | 4827307 1431 
4835873 | 4837299 | 4838725 | 4840150 | 4941574 1427 
4850112 | 4851533 | 4852954 | 4854375 | 4855795 1422 
4861305 | 4865721 | 4867138 | 4868554 4369969 1417 
4878451 | 4879863 | 4881275 | 4882686 | 4884097 1412 
4892552 | 4893959 | 4895966 4396773 | 4893179 140$ 
4906607 | 4908cog | 4909412 | 4910814 | 4912216 1404 


B 2 


4913617 
4927 604 
4341545 
475 5443 
4969256 
493316 


. 4290571 


5010593 
5024271 
5037907 
505 1500 
$065950 
5078559 
5092025 
5105450 
5118334 
5132176 
5145475 


5153738 


31719959 
5185139 
5198250 
5211331 
5224442 
5237465 
5250446 


5263393 


5276299 
5289167 
$301997 
5314789 
5327544 
5340261 
5352941 
5365554 
> EF bas + 2 
5390761 
5403295 
5415792 
5425254 
5440650 
5453071 


4998245 


50119692 
5025637 
5039268 
5952557 
5066423 
5079907 
$093370 
5106790 
5120170 
5133508 


$F146>05 
160062 


5173279 
5186455 
5199592 
5212689 
$225746 
5238765 
$251744 


5264685, 


5277588 
529045 2 
$303278 
5316066 
5328817 
5341531 
5354207 
5366847 
3379450 
5392016 
$404546 
5417040 
5429498 
5441921 
5454308 


4930396 
4944329 
4758218 
4972062 
4955862 
4399619 
FO13332 
5027002 
504c629 
5954213 
5067755 
$08 1255 
5994713 
5103130 
5l21505 
5134840 
5148133 
5161386 
5174598 
5137771 
5200903 
5213996 
5227050 
5240064. 
525 3940 
5265977 
5273876 
5291735 
$394555 
$317343 
5330090 
5342800 
5355473 
53651Cg 
$380708 
5393271 


5495797 - 
5418288 


$430742 
5443161 
5455545 


4917818 
4931791 
4945720 
4959004 
497 3444 
4957240 
FOco0992 
5014701 
5028366 
5041989 
5055569 
5069107 
5032603 
5JOg60F7 
5109469 
5122541 
5136171 
5149460 
5162709 
$175977 
5189086 
5202214 
F215303 
5228353 
5241364 
5254335 
5267269 
5280163 
5293020 


5395839. 


5318619 
5331363 
5344069 
5356738 
5369370 
5381966 


939450 
549704 

5419535 
5431986 


5444401 | 
5456781 | 


—— — 


4919217 
4933186 
4947110 
4900990 
4974325 
4988617 
FCO2365 
5016069 
5029731 
5J243349 
JO5Gg2 5 
5079459 
583950 
5097490 
511c808 
5124175 \ 
5137501 
5150787 
5164031 
F177236 
5190400 
5203525 
5216610 
5229656. 
5242663 
5255631 
5268560 
5231451 
5254303. 
5307118 
5319895 
5332635 
5345339 
5358003 
5370631 
F383223 
5395779 
5408298 
5420781 
5433229 
5445541-. 
5458017 | 


—_— 


trio . —oank GH eres 


o 


L0GARITHMS. 


p) 
4920616 
4934580 
4943500 
4962375 
43976206 
4929994 
5003737 
501 7437 
5931094 
5044709 
50538250 
5071310 
5955237 
5998743 
FL12147 
FI25FI1O 
5135833 
$133119 
5165354 
$178554 
ſJig1l7l5 
5204835 
5217916 
$230955 
5243961 
5256925 
5269851 
5282738 
$295 587 
5398398 
$321171 
5333907 
5346606 
5359267 
5371892 
5334481 
F397032 
5409548 
5422028 
5434472 
5446880 
$459253 


— 


6 
4922014 
4935974 
494 3590 
4963761 
4377587 
4591370 
5025 10g 
5018825 
5232458 
5£©45068 
5059635 
5073160 
5036644 
FIcoo85 
5113455 
5126844 
5140162 
5153439 
5166676 
5179872 
5193025 
5206145 
5219222 
5232260 
5245259 
5258219 
F271141 
5284924 


5296369. 


5305677 
5322446 
$335179 
5347374 
5360532 
5373153 
5355737 
5393286 
54107938 
5423274 
5435714 
5443119 

5460489 


7 


OO — — —— 


4923413 
4937369 
4951279 
4965145 
4975967 
5006431 
5O20172 
5033321 
5047426 
FO6099gYO 
50-4511 
5037990 
5101427 
5114923 
5128178 
F141491 
5154764 
5167957 
5181189 
5194342 
5207455 
5220528 
$233502 
5246557 
5259513 
5272431 
5235311 
5299152 
5319955 
5323721 
5336450 
$349141 
5301795 
5374413 
5386994 
5399538 


5412047 ' 


5424519 
5436956 
5449353 
5461724 


8 


4924510 
4938761 
4952667 
4966529 
4980347 
4994121 
5007852 
5021539 
5235133 
5C48785 
5<62344 
5075560 
5989335 
5192768 
5116160 
5129511 
5142520 
5156089 


516931 


5182506 
5195655 
5203764 
5221833 
5234563 
5247554 
5260807 
5273721 
52.36536 
5299434 
$31223+ 
5324996 
$337721 
5350405 
5303059 
5375572 
5358250 
5400791 
5413296 
542576 
54301 
5459596 
5462958 


» 


"MOM 
4926207 
4940154 
4954056 
4907913 
4951727 
499 5495 
FCOY222 
5022905 
5036545 
FOFOl42 
5263697 
5977210 
5090630 
5104109 
$117497 
5130844 
5144149 


| $157414 
F170639 


$133323 
5196368 
5210073 
5223139 
$236164 
5249151 
5262190 
5275010 
5287882 
5309716 
5313512 
5326270 
5339991 
5351675 
5 364322 
5376932 
5359506 
5402043 
5414544 
5427010 
5439439 
5451534 
5464193 


_— mY bf ot I b Mice 4s: 
if - thence OREN I. Obits i 2 ROO na ts i act LIES 


## 


A. TaBLE of 


Aa is. 


Num O — 7 3 1 4:1 
352 5465427 | 5466660 | 5467894 | 5469126 | 5470359 
353 5477747 | 5478977 | 5480207 | 5481436 | 5482665 
354 5490033 | 5491259 | 5492436 | 5493712 | 5494937 
355 5502283 | 5503507 |.5504730 | 5505952 | 5597174 
356 5514509 | 5515720 | 5516939 | 5518158 | 5519377 
357 5526682 | 5527595 | 5529114 | 5539330 | 5531545 
358 5535830 | 5549943 | 5541256 | 5542468 | 5543650 
259 5559944 | 5552154 | 5553362 | 5554572 | 5555781 
360 5563025 | 5564231 | 5565437 | 5566643 | 5567548 
361 5575972 | 5576275 | 5577477 | 5373689 | 5579881 
362 5387086 | 5558285 | 558945 | 5590633 | 5591882 
_3632_| | g599066 | 5600262 | 5601458 | 5602654 | 5603849 
364 5611014 5612207 | 5013399 | 5614592 | 5615784 
365 5622929 | 5624118 | 5625308 | 5626497 | 5627635 
366 5634811 | 5635997 | 5637133 | 5638369 | 5639555 
367 5646661 | 5647344 | 5649027 | 5650209 | 5651392 
368 5658478 | 5659653 | 5660338 | 5662017 | 5663196 
369 5670264 | 5671440 | 5672617 | 5673793 | $674969 
370 5632017 | 5683191 | 5684364 | 5685537 | 5686710 
37! 5693739 | 5694910 | 5636c80 | 5697249 | 5698419 
372 5795429 | 5706597 | 5797764 | 5703930 | 571c0g7 
373 5717088 | 5718252 | 5719416 | 5720580 | 57521743 
374 5728716 | 5729877 | 5731038 | 5732198 | 5733358 
273 | | 242303 | $741477 | $742628 | 5743786 | 5744943 
37 5751578 | 5753033 | 5754188 | 5755342 | 5756496 
377 5763413 | 5764565 | 5765717 | 5766568 | 5768019 
378 $774917 | 5776067 | 5777215 | 5778363 | 5779511 
| 379 5786392 | 5787538 | 5798683 | 5789828 | 5790973 
380 $797836 | 5798579 | 58co121 | 5801263 | 5802405 
2-1 5809250 5910339 5811529 5312668 5813807 
332 53820634 | 5321770 | 5322507 | 5824043 | 5825179 
383 5331985 | 5833122 | 5834255 | 5835388 | 5836521 
334 5843312 | 5544443 | 5945574 | 5846704 | 5847834 
1 355 | i 5854607 | 5855735 | 5856863 | 5857990'| 5859117 
386 5365873 | 5866998 | 5368123 | 5869247 | 5850371 
357 | | 5857110 | 5878232 | 5879353 | 5880475 | 5881596 
388 5388317 | 53889436 | 5890555 | 5891674 | 5892792 
359 5899496 | 5900612 | 5901728 | 59c2844 5993959 
399 591c646 | 5911759 | 5912873 | 5913985 | 591509 
)}]| 391 | 5921768 | 59223783 | 5923988 | 5925098 592620 
392 | 5932861 | 5933963 | 5935076 | 5936183 | $93725O | 
393 5943925 | 5945030 | 5946135 | 5947239 | 5948344 | 


— 


LOGARITHMS. 


z — 
| $47 1591 
5483894 
5496162 
5598396 
5529995 
5532760 
5544392 
5556989 
5569053 
5581083 
5593080 
5605944 
5616975 
5628874 
5640740 
5652573 
5664375 
5676144 
5637882 
5699585 
711263 
5722906 
5734513 
5746099 
5757650 
5769169 
5780659 
5792118 
5903547 
5914945 


5893910 
5905075 
5916210 
5927318 
5938397 
| $949447 


6 
5472923 
5435123 
5497387 
5505615 
5521313 
5533975 
5546193 
5558197 
55709257 
5552284 
5594278 
5606239 
5618167 
5630062 
5641925 
5653755 
5665553 
5677320 
5699054 
5700757 
5712425 
5724069 
5735679 
5747256 
5758303 
$770320 
5751806 
793262 
5504638 


5516034 


5827450 
5838786 
5350993 
5861370 
5372618 
585835838 
53895028 
5906159 
$917322 
5925427 
5939503 
5950551 


7 


> O— — ————— 


$+74055 
5486351 
5498612 
5510839 
5523031 
5535199 
5547314 
5559424 
5571461 
55383485 
5595476 
5697433 
5619358 
5631250 
5643109 
5554936 
5665731 
5690226 
F701926 
5713594 
F725231 
5736837 
5748412 
5759956 
577 1470 


| 


5792953 | 
5794409 | 


5805329 | 5806969 


817222 


5929536 | 
594060 | 
5951654 | 


8 


— —— 


5475286 
5437578 
5499836 
5512259 


5524248 | 


5536403 
$545 524 
5560612 
5572665 
5534586 
5596673 
5608627 


5656117 
5567909 
5679669 
5591397 
5793094 
5714799 
5726393 
5737996 
5749568 
5761109 
5772620 
5784100 
J;9555© 


5519359 
5329719 
5341050 
5352351 
5863622 
574.365 


8 | 5886078 


| 5897262 


| 5908418 


5919546 
5230644 
$9241715 
5954757 


9 


5476517 
5483806 
5501060 
5513230 
5525455 
5537617 
5549735 
5561815 
5573369 
5535886 
5597870 
5609520 
5621739 
5633624 
$645477 
5657299 
5669097 
$67034 
5692568 
5704262 
5715924 
727555 
739154 
$7 $9723 
5762261 
5773769 
5785246 
5790693 
530S110 
5819497 
5530354 
5342181 
5353479 
5364743 
5375997 
5857 198 
5893379 
F909532 
5920657 
5931753 
5942820 
595 3360 


+ 26% 


X PEFY 3Y 
—_ 
"dp 


vw» 


| 


© I 
5954362 | 5956064 
5965971 | 5967070 
5976952 | 5973043 
5937905 | 5938999 
5998331 | 5999922 
6909729 | 6010817 
6020600 | 6021685 
6031444 | 6032527 
6042261 | 6043341 
6053050 -| 6054128 
6063814 | 6c64838 
6074550 | 6075622 
6055269 608633 
-6095944 | 6097011 
6106602 | 6107666 
6117233 | 611829 
6127839 6123898 
6138418 | 6139475 
6148972 | 6150026 
6159501 þ 6160552 
6170003 | 6171052 
6180481 | 6181527 
6190933 | 6191977 
6201360 | 6202402 
6211763 | 62120802 
6222140 | 6223177 
6232493 | 6233527 
6242821 | 6243852 
6253124 |:6254153 
6263404 | 6264430 
6273659 | 6274683 
628383g | 6234911 
6294096 | 6295115 

| $394279 | 6305256 
| 6314438 6315452 
0120008 7 $3255925 
63346855 | 6335694 
6344773 | 6345750 
6354837 | 6355343 
6364879 | 6365382 
6374897 | 6375898 
6384393 | 6385891 


—— - 


2 


5957166 
5968169 
5979145 
5990092 
6091013 
6011909 
6022771 


; 6033609 


6044421 
6055205 
$065963 
6076694 


| 6287399 


— > O— PEE"XT 


609507 5 
6108730 
6119356 
6129957 
6140531 
6151080 
6161603 
6172101 
6182573 
6193021 
6203443 
6213840 
6224213 
6234560 
6244884. 
6255182 
6265457 
6275707 
6235933 
6296134 
6306312 
6316467 
6326597 
6336704 
6346788 
6356843 
636688 z 
6376898 
6336889 


5958265 
5969268 
5930241 
5991186 
6CO2103 
6012993 


60233856 
6034692 
6045500 
6056282 
6067037 
6077766 
6c83468 
6C99144 
6103794 
6122417 
6131015 
6141587 
6152133 
6162654 
6173149 
6183619 
6194064 
6204484 
6214379 
6225249 
6235594 
6245915 
6256211 
6266483 
6276730 
6286954. 
6297153 
6307329 
6317481 
63276cg 
0337713 
6347795 
6357852 
6367837 
6377598 
63 87887 


5959369 
5970367 
5931336 
$992279 
6003193 
6014081 


6924941 
603 5774 
6046580 


6057359 
6063111 


— —— 


610CO210 
6110357 
6121478 
6132073., 
6142643 
6153187 
6163705 
6174197 
6184655 
6195107 
6205524 
6215917 
6226284 
6236627 
6246945 
6257239 
6267 509 
6277754 
6237975 
6298172 
6308345 
6318495 
6328620 
6335723 
pers) be 
63 $ " 
632888 
6378898 
638838g 


—— wut eo STI _— 


LOGARTIPAAHMS 


_ 


5960470 


5971455 
5992432 
5993371 
6004283 
6015163 
6026025 
6036855 
6047659 
6055435 
6069185 
6279903 
6090605 
6101276 
6111921 
6122539 
6133132 
6143698 


6154240 
6164755 
6175245 
6185710 
6196150 
6206565 
6216955 
6227320 
6237660 
6247976 
6253267 
6265534 
6278777 
6238996 
6299190 
6309361 
6319508 
6329632 
0339732 
6349808 
6359861 
6369891 
6379898 
| 6389882 


6016255 
6027109 
6037937 
6048738 
6059512 
6070259 
6280979 
6091674 


6102342 


6112984 
6123599 
6134189 
074458 
615529 

6185805 
6176293 
6186755 
6197198 
6207605 
62173992 
6228355 
6238633 
6249006 
6259295 
62695 59 
6279500 
6290016 
6300208 
6310377 
6320522 
6330643 
6340740 
6350314 
6360865 
6370393 
6330897 
6399579 


6006462 
6017341 
6028193 
60350195 
6949516 
6060537 
6071332 
6082050 
6092.742 
6103497 
61140946 
6124660 
6135247 
61458cg 
6156345 
6166355 
6177342 
61387500 
6198235 
6228645 
6219030 
6229390 
6239725 
6250036 
6260322 
6270555 
6250523 
6291036 
6301226 
6311392 
6321535 
6331653 
6341749 
6351920 
6361369 
6371594 
6331896 
6391876 


8 


5963771 
5974753 
5985717 
5996645 
600755Fl 


60184.23 


6029277 
6040099 
60503g5 
6061663 
6072405 
6083120 


—— 


6293909 
6104472 
6115109 
6125720 
6136304 
6146963 
6157397 
6167905 
6178387 
6183845 
6199277 
6209634 


III ——_— 


6225067 
6230424 
0240757 
6251066 

261350 
6271610 


6281845 | 


6292057 
6302244 
6312408 


6322548 | 


6332664 


6342757 | 


6352526 
6362572 
63728g5 
6382895 
6392572 


| 


9 


5964871 


5975355 
5986511 


$997739 
6008640 
— 
6030361 
6041180 


6105537 
6116171 
6126779 
6137361 
6147 918 
6158449 

6168954 
6179434 
6189989 
200319 
6210724 
6221104, 
6231459 
6241739 
6252035 
6202377 
627 2634 
6232867 
6293076 
6303262 
0313423 
6323560 
6333074 
6343765 
6353932 
6363376 
6373596 
6353894 
6393869 
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_ CY 
- 
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Num: O = REC . 0. ,_ 
4.36 6394865 | 6395861 | 6396857 | 6397852 | 6398847 
437 6404814 | 6405808 | 6406802 | 6407795 | 6405788 

G 438 6414741 | 6415733 | 6416724 | 6417715 | 6415705 
439 6424645 | 6425634 | 6426623 | 6427612 | 6428601 
440 6434527 | 6435514 | 6436509 | 6437437 | 6433473 
_441_| | 6444386 | 6445371 | 6446355 | 6447339 | 5445323 
442 6454223 | 6455205 | 6456137 | 6457169 | 6458151 
443 6464037 | 6465017 | 6465997 | 6466977 | 6467957 
444 6473830 | 6474308 | 6475785 | 6476763 | 6477740 
445 6433600 | 6434576 | 6485552 | 6486527 | 6487502 
446 6493349 | 6494322 | $495296 | 6496269 | 6497242 
447 6503075 | 6504047 6505015 | 6505989 | 6506960 
44.3 6512780 | 6513749 | 6514719 | 6515687 | 6516656 
449 6522463 | 6523430 | 6524397 | 6525364 | 6526331 
450 6532125 | 6533990 | 6534055 | 6535019 | 6535984 
451 6541765 | 6542728 | 6543691 | 6544653 | 6545616 
452 6551384 | 6552345 | 6553305 | 6554266 | 6555226 
453 6560982 | 6561941 | 6562899 | 6563557 | 6564815 
454 6579559 | 6571515 | 6572471 | 6573427 | 6574383 
455 6580114 | 6581068 | 6532023 | 6532976 | 6583930 
455 6589645 | 6590601 | 6591553 | 6592505 | 6593456 
457 6599162 | 6600112 | 6621062 | 6602012 | 6602962 
458 6608655 | 6609603 | 6610551 | 6611499 | 6612446 
459 _ 6618127 6619073 | 6620019 | 6620964 | 6621910 
4.60 6627578 | 6623522 6629466 6630410 | 6631353 
461 6637cog | 6637951 | 6638393 | 6639835 | 6640776 
462 6646420 | 6647360 | 6648299 | 6649239 | 6650178 
463 6655810 | 6656748 | 6657655 | 6658623 | 6559560 
4.54 6665180 | 6666116 | 6667051 | 6667987 | 6668922 
455 6674530 | 6675463 | 6676397 | 6677331 | 6678264 
466 6683859 | 5684791 | 6685723 | 6686654 | 6687585 
4.67 6693169 | 6694099 | 6595028 | 6695958 | 6656887 

| 463 6702459 | 6703386 | 6704314 | 6705242 | 6706169 
469 6711728 | 6712654 | 6713580 | 6714506 | 6715431 
479 672cg979 | 6721903 | 6722826 | 6723750 | 6724673 
4%. | | 6730209 | 6731131 | 6732053 | 6732974 | 6733596 

72. 6739420 | 6740340 | 6741260 | 6742179 | 6743099 
473 6743611 | 6749529 | 6750447 | 6751365 | 6752283 

4 474 6757783 | 6758700 | 6759615 | 6760531 67614 | 

| 475 6766936 | 6767350 | 6765-64 | 6769678 | 6779592 

| 476 6776069 | 6776982 | 6777894. | 67788%06-| 677971 
6785184 | 6786094 | 6787004 ) 6787914 | 67888324 
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6468936 


6632256 
6641717 
6551117 
666 2497 
6669857 
6688516 
6697816 
6707096 
6716356 
6725596 
6734517 
6744016 
6753200 
6762362 
6771505 
6780629 
67597 34 


6410773 
64.20656 


| 6430577 


6440445 
et 


6595359 
6504.560 
6614340 
6523800 
6033239 
6642658 
6652056 
6661434 
6670792 
6680130 
6683447 
6698745 
6708023 
6717281 
6726519 
6735735 
6744337 
6754117 
6763277 
6772418 
6781540 
6799643 


6401532 
6411765 
6421676 
6431565 
60441430 
6451274 
6461095 
6470594 


6624745 
6634182 
6643599 
6652995 
6662371 
60671727 
6681062 
6690378 
66996574 
6708950 
67182C6 
6727442 
6736659 
6745556 
6755934 
6764192 
6773332 
6782452 
6791552 


= 

6402826 
6412755 
64.22666 
6432552 
6442416 
6452257 
6462076 
6471873 
6481643 
6491401 
6FO1132 
6510341 
6520528 
0530195 
6539939 
6549452 
6559264 
6565645 
6578205 
6537743 


6737509 | 


= 3 
64c3320 
6413749 


6626634 
6636067 
664.5450 
6654372 
6664244 
6673595 
6682927 
6692239 
6701530 
6710802 
6720054 
6729287 
6738500 


07 746775 | 6747693 


6755951 | 
6765107 | 


6774244 | 


6793362 
6792461 


67 5636-7 
6766022 
67” 75157 
6784273 
6793370 
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. 0 
6794279 
6803355 
6312412 
6321451 
6830470 
6339471 
6948454 
6857417 
6366363 
6375290 
63884198 
6393039 
6901961 
6910315 
6919651 
6923469 
6937269 
6946052 
5954517 
6963564. 
6972293 
6q810c5 


6989700. 


6998377 
7QO7C27 
70156%0 


7024305, 


7032914 
7041505 
705<030 
7055627 


7067178. 


7075702 
7034209 
7092700 
7101174 


710963 1- 


7118072 
7126497 
7134905 
7143298 


7151674 


6902847 
6911699 
6920534 


6929359 ;| 


6938148 
6946929 
6955692 
6964438 
6973165 
6931876 
6990569 
6999244 
7007902 
7016543 
7025167 


| 7033774. 
7042363, 


7050936 
7059492 
206803 1 
70760553 
7035059 
7Q93 548 
7 Il1O2020 


. 7152510 


_ 


2 
6796cg6 
6505163 
6814222 
63823256 
6832272 
6841269 
6350248 


6859208 ; 


$863149 
687707 3 
6885978 


6394864. 


6993733 


6912584. 


6921416 
6930231 
6939027 
6947806 
6956568 
665311 
6974037 
6982746 
6991437 
7000111 
7008767 
70174c6 
7026028 
7034633 
7043221 


COS IT9Y: 


7060347 
7068384 
7977495 
7085908 
7094396 
7102566 
111321 
7119759 
7128180 
7136585 
7144974 
7153347 


| 


6797004. 
6806074- 
6815126 
6824159 
6833173 
6842165 


6931111 
6939906 


6945633. 


6957443 


6966155 - 


6974909 
6983616 


6992305 


7000977 
7009632 
7018269 
7026890 
7035493 
7044079 
7952649 
7061201 
7069737 
70782 56 
7086748 
7095244 
7103713 
7112165 
7120601 
7129021. 
EEE 
7145812. 
7154183. 


6797912 
6506 380 
6316030 
6325061 
6834073. 
6843066, 
6852041 
686cggs. 
68694 36 


6378855. 


6387757 
6396640. 
6905505 
0914352 
6923180 
6931991 
6940785 
6949560 
6958318 
6967058 
6975780. 
6984485 
6993173. 
7901843 
7010496 
70Ig132 
7027751 
7036352 


7044937, 


7953595 


7062055, 


70705589. 
7979107 
7087607 
7096991 
7104559 
7113010 
7121444. 
7129862 
7133264 
7146650- 


7i5FoIget 


, 


ik 6 T7": 9 Diff. 
6793819. | 6799727 | 68c0534 6801541 | 68024 48 993 
6807886 | 6808792 | 6303697 | 6510602 | 6811507 906 
6316934 | 6817838 | 6818741 | 6519645 | 6525545 904 
6325963 | 6326865 | 6827766 | 6525665 | 6829569 902 
6834973 | 6335873 | 6836773 | 6837673 | 6838572 900 
6843965 | 6844363 | 6845761 | 6846659 | 6347556] | _O99_ 
6352933 | 6553834 | 6554739 6855626 | 6856522 897 
6861892 | 6862787 | 6863681 6864575 | 6865469 894 
6370828 | 68-1721 | 6372613 | 63873506. | 6374398 892 
6879746 | 6580637 | 63881525 6882418 | 6883308 891 
6888646 | 6889535 | 6890423 | 6891312 | 6892200 8389 
6897527 | 6898414. | 6899301 | 5900188 | 6901074| | 857 | 
69066390 | 6907275 | 6908161 | 6909046. | 6909930 385 
6915235 | 6916119 | 6917002 | 6917855 6918768 833 
6924062 | 6924944 | 6925826 | 6926707 692 7588 832 
6932872 | 6933752 | 6934631 | 6935511 | 6936390 BY 
6941663 | 69425441 | 6943419 | 6944297 | 6345174 878 
6959437 | 6951313 | 6952189 |-6953065 | 6953941 | | 377 
6959193 | 69600679 6960942 6961816 | 6962690 875 
6967931 | 6968804, 6969676-| 0970549 | 6971421 873 

| 6976652 | 6977523 69733$4 | 6379264 | 6980135] | 572 
6985355 | 6986224 6987093] 6987963 | 6988831 | | 570 
6994041 | 6994yo8 6995776 | 6956543 | 6997510| | 868 
7002709 | 7003575 - 7204441] 72C5307 | 7026172) | B65_ 
7011361 | 7012225 | 7013089 | 7013953 7014816 865 
7019995 | 7020357 | 7021719 | 7022582 | 7023444 363 
7028612 | 7029472 | 7030333 | 7931193 | 7032054 ©61 
7037212 | 7038071 | 7033929 | 7939735 | 7040647 860 
7945794 | 7046652 | 7047509 | 7045366 | 7049223 857 
7054360 | 7055216 | 7056072 | 7056927 | 7057732] | B5y_ 
7062910 | 7963764 | 7064617 7065471 | 7066324 854 
2071442 | 7072294. | 70-3146 | 7073998 | 7074550 353 
7079937 | 703038 | 7081659 | 7952509 7083359 S5© 
7038456 | 7089305 | 2090154 7091003 | 7091851 3849 
7096939 | 7097786 | 7098633: | 7099480 | 7100327 845 
710544 | 7196250 | 7197096 | 7197941 | 7103786] | B45. 
7113854 | 7114698 | 7115542 7116355 | 7117229 844-- 
7122287 | 7123129 | 7123971 | 7124812 | 7125655 843 
7130703 | 7131544 | 7132385 | 7133225 | 7134065 341 
7139104 | 7139943 | 7140782 | 71416209 | 7142459 84. 
7147488 } 7148325 | 7149162 | 7150000 | 7150837 338 

| 7155856 | 7156691 | 72157527 | 7153363 | 7159199 637 __ 
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Num. O = £ 2 3 $1.7 
520 7160033 7160369 | 7161703 7162533 7163373 
521 71638377 | 7169211 | 7172044 | 7170877 | 7171710 
F22 7176705 | 7177537 | 7178369 | 7179200 | 7180832 
523 7135017 | 7185847 | 7186679 | 91875c+ | 7188337 
524 7193313 | 7194142 |, 7194970 | 7195799 | 7196627 
 - 7201593 7202420 7203247 | 7204074 7204901 
526 7209857 | 7210633 | 7211508-| 7212334 | 7213159 
527 72151c6 | 7218930 | 7215754 | 7220573 | 7221401 
528 7226339 | 7227162 | 7227984 | 75228806 | 7225628 
529 7234557 | 7235378 | 7236198 | 7237019 | 7237839 
530 7242759 | 7243579 | 7244397 | 7245216 | 7246035 
_$31_| | 7250945 | 7251763 | 7252591 | 7253398 | 7254215 
532 7259116 J 7259933 | 7200743 | 7261565 | 7262350 
533 726727 7268087 7268901 7269716 | 7270531 
534 7275413 | 7276226 | 7277039 | 7277852 | 7278664 
535 7283533 | 7294349 | 7285161 | 7285972 | 7286784 
539 7291648 | 7292458 | 7293268 | 7294073 | 7294888 

_337_| | 7299743 | 7300551 | 7301360 | 7302168 | 7302977 
535 7307823 | 7303630 | 73c9437 | 7310244 | 731151 
539 7315989 | 7316693 | 7317499 | 7318304 | 7319109 
549 7323938 | 7324742 | 7$:5546 | 7326350 | 7327153 
5+1 7331973 | 7332775 | 7333573 | 7334380 | 7335182 
$42 7339993 | 7349794 | 7341595 7342396 | 7343197 
543_| | 7347995 | 7348795 | 7349598 | 7350397 | 7351196 
54+ 7355999 7356787 7357585 | 7358383 | 73591531 
545 7363965 | 7364762 | 7365558 | 7366355 | 7367151 
540 7371926 | 7372722 | 7373517 | 7374312 | 7375107 
547 7379873 | 7350667 | 7381461 | 7382254 | 7383048 
548 7387806 | 7358598 | 7389390 | 7390182 | 7290974 
549 7395723 | 7396514 | 7397395 | 7398096 | 7392856 
550 7403627 | 7404416 | 7405206 | 7405995 | 7406784. 
FFI 7411516 | 7412304 | 7413092 | 7413880 | 7414563 
552 7419391 | 7420177 | 7420964 | 7421750 | 7422537 
553 7427251 | 7428037 | 7428822 | 7429607 | 7430392 
554 743 50g8 7435881 | 7436665 | 7437449 | 7438232 
355 7442939 | 7443712 | 7444495 | 7445277 | 7446059 
556 7450749 | 7451529 | 7452310 | 7453091 | 7453871 
557 7458552 | 7459332 | 7460111 | 7460890 | 7461670 
558 7466342 | 7467120 | 7467898 | 7468676 | 7469454 
559 7474118 | 7474395 | 7475672 | 7476448 | 7477225 
560 7481880 | 7482656 | 7483431 | 7484206 | 7484981 
561 7489629 | 7490403 | 7491177 | 7491950 | 7492724 | 
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8 
7164207 | 7165c42 | 7165376 | 7166710 | 7167544 834 
7172543 | 7173376 | 7174208 | 7175041 | 7175873 033 
7180863 | 7181694 | 7182525 | 7183356 2182186 831 
7189167 | 7189996 | 7190826 | 7191655 | 7192484 330 
7197455 | 7198283 | 7199111 | 7199933 | 7200766 828 
7295727 | 7206554 | 7207380 | 7203206 | 7299932 _ 826 
7213984 |-7214$09 | 7215633 | 7216458 7217282 $25 
7222225 | 7223048 | 7223971 | 7224694 | 7225517 $24 
7230450 | 7231272 | 7232093 | 7232914 | 7233736 $22 
7238660 | 7239490 | 7242300 | 7241120 | 7241939 $21 
7246854 | 7247672 | 7243491 | 7249309 | 7250127 819 
7255933 | 7255350 | 7256667 | 7257483 | 7258300| | 318 
7263196 | 7264012 | 7264827 | 7265642 | 7266457 816 
7271344 La 7272972 | 7273786 | 7274599 314 
7279477 | 7280290 | 5281101 | 7281914 | 7232726 $13 
7287595 7283406 | 7289216 7290027 | 7299838 811 
7295697 | 7296507 | 7297316 | 7298125 | 7295934 809 
7303735 | 7304593 | 73-5429 | 7306203 | 7397015 $08 
7311857 7312663 | 7313470 | 7314276 7315052 | 806 
7319914 | 7320719 | 7321529 7322329 | 732313 805 
7327957 | 7328760 | 732956 + 7330367 7331170 504 
7335985 | 7336787 | 7337583 | 7338390 | 7339191 893 
7343997 | 7344793 | 7345593 | 7346398 -347198 899 
7351695 | 7352794 | 7353593 | 7354392 | 7355191 -799 
7359979 | 7360776 | 7361574 362371, 7362168 799 
73679483 | 7363744 | 7369540 | 7370335 | 7371131 797 
7375902 | 7376696 | 7377491 | 7379285 | 7379079 795 
7333841 | 7384634 | 7385427 | 7336220 | 7387013 703 
7391766 | 392558 | 7393359 | 7394141 | 7394932 792 
7399677 | 7490467 | 7401257 | 7492047 | 7492537} | 791 _ 
7497573 | 7408362 | 7429151 | 7409939 | 7410723] | 789 
7415455 | 7416243 | 7417030 | 7417817 | 7418604] | 557 
7423323 | 7424109 | 7424895 | 7435630 ; 7426455 j | 786 
7431176 | 7431961 | 7432745 | 7433530 | 7434314| | 754 
7439015 | 7439799 | 7440582 | 7441365 | 7442147 | | 73 
7446841 | 7447622 | 7448404 | 7449135 | 7449967 | | 752 _ 
7454652 | 7455432 | 7456212 | 7456992 | 7457772, 01 
7462449 | 7463228 | 7464006 | 7464785 | 7465564 | 779 
7470232 | 7471009 | 7471787 | 7472564 3473341 778 
747 $001 7478-77 7479553 2480329 7481 IO5F 776 
7435756 | 7486531 | 74873c6 | 7458080 7488354. 775 
7493498 | 7494271 | 7495044 | 7495917 | 7496590 774 
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7497363 
7505084 
7512791 
7 52044 
7528164 
7535831 
7543483 
7551123 
7558749 
75606361 
7573960 
7581546 
7539119 
7596678 
7604225 
7611758 
7619278 
7626786 
7634.280 
"641761 
7649230 
7656685 
766.4128 
7671559 
7678976 
7686381 
7693773 
77O1l 153 
7708 520 
7715875 
7723217 
7739547 
7737864 
7745170 
7752463 


7759743 


7767012 
7774268 
7781513 
7788745 
7795965 
7803173 


7521253 
7528932 
7536596 
7544248 
7551886 
7359510 
7567122 
7574719 
7552304 
7589875 
7557434 
7004979 
7612511 
7620030 
7627536 
7635029 
7642509 
7649976 
7057430 
7664872 
7672301 


17679717 


7687121 
76945 12 
7701890 
7709256 
7716610 
7723951 
7731279 
7738596 
7745399 
7753191 
7760471 
7767738 
7774993 
7782236 
7789467 
7796686 
7803393 


2 
7498908 
7500626 
7514331 
75J22022 
7529699 
7537302 
7545012 
7552649 
7560272 
7567882 
7575479 
7583062 
7590632 
7598189 
7005733 
7613263 
7620781 
7628286 
7635777 
7543256 
7050722 
7658175 
7665616 
7073043 
7650458 
7687860 
7695250 
7702627 
7709992 
1717544 
7724684 
7732011 
7739326 
7746629 
7753920 
7761198 
7768464 


7775718 . 


7782960 
7790190 


7797408 
7804613 


7499681 
7507358 
7515100 
7522790 
7530466 
7538128 
7545777 
7553412 
7561034 
7 5 68642 
7576237 
7583819 
7591388 
7598944 


7606456 | 


7614016 
7621532 
7929035 
7636526 
7644003 
7651468 
7658920 
7666359 
7673785 
7631199 
7688500 
7695988 
77093364 
7710728 
7718079 
7725417 
7732743 
7740057 
7747359 
7754648 
7761925 
7769190 
7776443 
7793683 
7790912 


. 7798129 


7805333 
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7546 541 
7554175 
7561795 
7569402 
7575996 
7584577 
7592144 
7593099 
7607240 
7614768 
7622283 
762.9785 
7637274 
7644750 
7652214 
7659664 
7667102 
7674527 
7681940 
7689339 
7696727 
7704101 
7711463 
7718313 


7726150 
7733475 
7740788 
7748088 
7755376 
7762652 
7769916 
7777167 
7784407 
7791634 


7798850 
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7806053 | | - 


LOGA 


ITHM 


S. 


_— *+ , 


RY 


- 


OO ———_— ce 


>< 8 9 Diff. 
7501225 | 7501997 | 7592769 | 7503541 | 7504312 772 
1503939 | 7509710 | 7510480 | 7511251 | 7512021 771 
7516639 7517409 | 7513178 | 7518947 | 7519716 769 
7524326 | 7525034 | 7525362 75 26629 7527397 763 
7531999 | 7532766 | 7533532 | 7534295 | 7535065 767 

1535659 | 7549424 | 7541189 | 7541954 | 7542719 | | _766_ 
1547305 | 7548069 | 7548332 | 7549596 | 7559359 764 
7554937 | 7555799 | 7556462 | 7557224 | 7557987 762 
7562556 | 7563318 | 7564079 | 7564840 | 7565609 261 
7570162 | 7570922 | 7571682 | 7572441 | 7573201 760 
7571755 | 7578513 | 7579272.| 75%0230 | 758c7838 759 
1535334 | 2586991 | 7586848 | 7587605 | 7533362 | | 757 
7592900 | 7593656 | 7594412 | 7595168 | 7595923 756 
7620453 | 7621205 | 7601962 | 7602717 | 7603471 755 
7607993 | 7698746 | 76cg5co | 7610253 | 7611cog 753 
7615520 | 7616272 | 7617024 | 7617775 | 7618527 752 
7623034 7623734 | 7624535 | 7625235 | 7626035 751 
7639534 | 7631284 | 7632033 | 7632792 | 7633531 749 
_— 7633022 | 7638770 | 7639515 | 7640266 | 7641014 748 
7645497 | 7645244 | 7646991 | 7647737 | 7645484 747 
7652959 | 7653705 | 7654450 | 7655195 | 7655941 745 
7650409 | 7651153 | 7661897 | 7662641 | 7663355 744 
7567845 | 7665538 | 7669331 | 7670074 | 767c816 743 
76: $269 | 7676211 | 7676752 | 7677494 | 7679235 | | 742 
7632630 | 683421 | 7684161 | 768.4901 | 7685641 741 
76900-g | 7690815 | 7691557 | 7692295 | 7693035 749 
7697465 | 76:8203 | 7698940 | 7599678 | 7700416 738 
7704838 | 7705575 7796311, 7707048 | 7707784 "27 
7712199 | 7712934 | 7713670 | 7714405 | 7715140 736 
7719547 | 7729252 | 7721016 | 7721750 | 7722453 | | _734 
7726884 | 7727616 | 7728349 | 5725082 | 95729814 733 
7734207 | 7734939 | 7735670 | 7736402 | 7737133 732 
774119 7742249 | 7742979 | 7743710 | 7744440 731 
745319 | 7749547 | 7750276 | 7751C05 | 7751734 730 
756104 | 7756832 | 7757560 | 7758288 | 7759016 728 

7763379 | 7764106 | 7764833 | 7765559 | 7766296 |. | 727 
7779642 | 7771367 | 7772093 | 7772818 | 7773543 726 
7777892 | 7778616 | 7779340 | 7780c65 | 7750759 725 
7785130 | 7785853 | 7786576 | 77%7299 | 7788022 723 
7792356 | 779307S | 7793500 | 7794522 | 7795243 722 
7799571 | 7-00291 | 7801012 | 7201732 | 7302453 721 
7806773 | 73807492 | 7808212 | 7808931 | 7509650 729 


[ 


_ "OE. 


4 TasrE of 


—  — 


Num. s I —_— 3 5 
' 604 -$10369 ij- 7811088 | 78118c7 | 7812526 | 7813245 
6C5 7817554 | 7318272 | 78518989 | 7819707 7820424 
605 1824726 | 7825443 | 7826159 | 7826876 | 7827592 
607 7831887 | 7832602 | 7833318 | 7834033 | 7834748 
608 7839036 | 7835759 | 7840464 | 7841179 7841892 
609 | | 7846173 | 7846885 | 7847599 | 7848312 | 7545024 
610 7853298 | 7854010 | 7854722 | 7855434. | 7856145 
G11 7860412 | 7861123 | 7861533 | 7862544 | 7863254 
612 1367514 | 7868224 | 7868933 | 7869643 7870352 
613 7854605 | 7875313 | 787621 | 78-6730 | 7977438 
614 7881684 | 7882391 | 7883c98 7883305 | 5884512 
615 | | 7888751 | 7889457 | 78.0163 | 7890869 | 7891575 
616 7895827 | 7896512 | 7897217 | 789-922 | 7898526 
617 7922852 | 7903555 | 7594259 | 7904963 | 79-5666 
618 7909885 | 7910587 | 7911240 | 7911992 | 7912695 
619 7516906 | 7917608 | 7918309 | 7919011 | 7919712 
620 7923917 | 7924617 | 7925318 | 7526018 | -926718 
621 7930916 | 7931615 | 7932314 | 7933014 | 7933712 
622 7937-04 | 7938602 | 7939309 | 7939998 | 79-c6,6 
623 7344880 | 7945578 | 7946274 | 7946971 | 7,47668 
624 7951846 | 7252542 | 7953238 | 7953933 | 7954629 
625 7958800 | 7959495 | 7960190 | 7960834 | 7961573 
626 7965743 | 7366437 | 7957131 | 7967824 | 7965517 
_627_ | | 7972675 | 7973368 | 7974060 | 7974753 | 7975445 
628 7979596 | 7982238 | 798c979 7981671 7 82362 
629 7986506 | 7987197 | 7587887 | 7985577 | 7989267 
030 7993405 | 7994095 | 7994784 | 7995473 | 7996162 
631 8000294. | 8000982 | 5201670 | 8002358 | 8003046 
632 8007171 | Sco7858 | 8008545 | f003232 | 8coggg 
C33 89014037 8014723 $0154c9 8016095 8016781 
634. eo20893 | 8021578 | 8022262 | 8022947 | 8623632 
635 8027737 | 8028421 | 8029105 | 802971%g | 8030472 
63 8034571 | 8035254 | 8035937 | 8036619 | ©037302 
637 8041394 | 8042076 | 8042758 | $:43439 | 8044121 
639 8048207 | 804888- | 80455658 | 8050248 | 8050929 
_639 8055009 | 8055638 | 8056368 | 8557047 | 8057726 
640 8061800 | 8062473 | 8063357 | 8063835 $064513 
641 8068580 | 8069258 | 8c693935 | 8070612 | 8071250 
642 8075350 | 8076027 | 8076703 | 8077379 | 8078055 
643 8082110 | 8082785 | 8083460 | 8084136 | 8084811 
644 8088859 | 8089533 | 80902c7 | 8090881. | 8cg1555 
| 645 8095597 | 8096270 | 8096944 | 8297617 | f098290 


| 


/ 


CO Mo þÞ wr 


to 


" nv "ou 7” UW. oo #0 9: "OY ON 00 PR OY JR mw GOOD OO a CO RR _Oh Oh WR B&- OD 0 Dd WR old 


— WW *_ ww 


— —_— 


LOGARITHMS. 


—Q—— 


| 7941 


| 7313397 


792C413 
7927419 
7934+11 
39+ 


| 7345365 


(7955324 


702273 
7999211 
7979137 
7353053 
7999957 
795 6551 
C0037 34 
81.675 
81746 
$024316 
$031156 
803798+ 
8044302 
$05 160g 
8058405 
8065191 
8071967 
80-3731 
85455 
8092229 
8098962 


- 


— WW ——u — 


| Q\ 


WA -1 
wW Ona U 


C\ O 
Ce "a, Z 
5052259 
$059035 
_—_— 3 
5065 06 ) 
CY 
9C7 20-43 
5.0794 
8586160 
} 
v 292 QOO3Z 


809963 5 | 8 


OELo_em— — ee-— eB OO _ — _  — 


| 
| 
| 8 


OO SR EE Ie — 


_2__ |. _— 
7515400 | 7816118 | 
7322576 7923293 | 
729-49 | 7830456 
736892 | 7837607 
7544033 | 7544740 
7951162 | 7951874 
7858279 | 7555990 
7565385 | 70625 
7372479 | 7073158 
EF / 
-$-9561 | 7850269 
7$86632 | 7887339 
7833691 70994397 
7900739 | 7901444 
7987776 | 79<0479 
"914501 | 7915593 
7921515 | 79225160 
79250917 | 7929517 
7935809 | 7936597 
7942-89 | 7943486 | 
79497 57 | 795045+ | 
7956715 | 7957410 | 
-963662 | 7964356 | 
[9Y7T-y9 / 37 1290 
92-g21 | 7978213 
7984435 | 7985125 
991337 | 7992027 
799922 ) | 7999917 
$co;10cg | 8005796 
2 | Sou2973. 8012665 
Po1 8337 | $019522 
$225685 | $226369 
8032522 | 5033205 
8039343 $240031 
8246164 | 8046545 | 
8052969 | 8953649 | 
6059763 | $060448 | 
8066547 |; $067225 | 
C73520 | 60-3997 
8080883 | to:o0759 


| He 


- 

—_ 

—1 
# dA} * I % 
- oy 
=y - — —— -— — _— — 


7359701 
7266505 
78739496 
758cg76 
75858045 


7395102 


79F115O 
7952105 
7905050 
7971903 
7979905 
7985 $16 
7992716 


| $080 14 
$0941924 


— 


O 4 

8102325 | $102997 | 8103670 | 81c4342 | 8105013 

7 $109043 | 8109714 | $110385 | $111056 | 8111727} 
6:45 8115750 | $116420 | $117090 | 8117760 | 8118430 
649 $122447 | $123116 | 8123785 | $124454 | 8125123 
650 $129134 | $129802 | $130470 | 8131138 | 3131805 
651 8135810 | 8135477 | 8137144 8137511 8135478 
652 $142476 | $143142 | $143%8 | $144474 | 8145149 
653 8149332 | $149797 | 8150462 | 8151127 | 8151791 
654 3155777 | 8156441 | 8157105 | 8157769 | 8153433 
655 $162413 | 8163076 | 8163739 | $164402 | 8165064 
656 8169938 | 8169700 | 8170362 | g171024 | 3171686 
657 | | 8175654 | $175315 | 176975 | 8177636 | 8178297 
658 8182259 | 8182919 | $183579 | 8184239 | 8184$98$ 
659 8188854 | 38189513 | 8190172 | 8195831 | 8191439 
660 8195439 | 8196097 | 8196755 | 197413 | 8198071 
661 $222015 | 8202672 | $203328 | 8203935 | 8204642 
662 8208580 | 8209236 | 8209892 | 3210548 | 821123 
663 | 8215135 | $215799 | 8216445 | 8217100 | 8217755 
664 8221681 | 8222335 | $222389 | 8223643 | $224296 
665 8228216 | 32288659 | 8229522 | 8230175 | $230828 
666 8234742 | 8235394 | $236046 | 8236698 | 8237350 
667 8241258 | 8241509 | 8242560 | 8243211 | 8243862 
668 8247765 | 8248415 | 8249065 | 8249715 | 8250364 
_662_ | | 3254261 | 8254910 | B255559 | 5256205 | 3256857 
670 8260748 | 8261396 | 8262044 | 8262692 | 8263340 
G71 8267225 | 8267872 8268519 | 3269166 | 8269813 
672 8273693 | 8274339 | 8274585 | 8275631 | 8276277 
673 8280151 | $28c796 | 8281441 | 5282086 | 8282731 
674 8286599 | 8287243 | 8287887 | 8288532 | 828, 176 
_675_| | 3293038 | 8293601 | 8294324 | 3294967 | 5295611 
676 8299467 | 8300109 | 83c0752 | 5301394 | 8302036 
677 83058S7 | 8306528 | 8307169 | 8307811 | 8308452 
673 8312297 | *312937 | ©3135-8 | 8314218 | 8314858 
67 8318698 | 3319337 | 8319977 | 8320616 | $321255 
680 8325c8g | 8325728 | 8326366 | 8327005 | $327643 
_6d1 8331471 | 8332109 | 8332746 | 8333384 | 9334021 
682- 8337844 | 8333480 | 8339117 | $339754 | $34c390 
683 3314207 | 8344843 | 3345479 | 8346114 |} 8346750 
684. 8350561 | 8351196 | 2351831 ! 8352465 | 83531co 
63z 3356906 | 8257540 | 8358174 | 8358807 | 8359441 
686- | 8363241 | 8363874 | 8364507 | 8365140 | $365773 
687 - 8369557 8370199 | 8350832 8371463 | 83720c | 


» » : o 2” " - 
$6" un 


LOGARITHMS. 


OO cl... Mica Wet. WW CT SY SY SY i wg WH WU i% <Þ Oo OG VT A RR WD M@& Ren WD Gord + ww -—- O0 | comm w Oq< wh 


5 6 ; ep 8 = 1 Diff. | 
$105685 $106357 | $107029 | $107700 | $103371 672 
$112398 | $113c68 | 8113739 | 5114409 | 8115080 671 
$119100 | 81197659 | $120439 | $121108 | 8121778 670 
$125792 | $126460 | 8127129 | 8127797 | $128465 669 
8132473 | $133141 | $133508 8134475 8135143 665 
8139144 | 8139511 | 8140477 8141144 | 8141310 _ 667 
8145805 | 8146471 | $147136 8147801 | 8143467 666 
8152456 | 8153120 | 8153785 | 8154449 | 8155113 665 
8159096 | $159760 | $160423 | 5161087 | $161750 664 
8165727 | $166389 | 8167052 | 5167714 | 8168376 663 
8172347 | $173c09 | $173670 | $174331 | $174393 662 
8178958 | 8179618 | 8180278 | $180939 | 8151599 S..... 
8185558 | 8186217 | 8186377 | 8187536 8188195 660 
8192148 | $192806 | $193465 | $194123 | 8194781 659 
81987283 | $1993$6 ; 8200043 | 82007c0 | 8201355 657 
8205298 | 8205955 | $206511 | 8207268 | 8207924 656 
8211859 | $212514 | $213170 | 8213825 $2 14459 655 
8219409 | 8219c64 | 8219718 8220372 | 5221027 E 
8224950 $225603 | B226257 8226910 8227563 654 
$231431 | $232133 | 8232786 | 8233438 | $234c90 633 
8238002 | 8238653 | $236305 | 9239956 | 8249607 652 
8244513 | $245163 | $245814 | $246464 | 5247114 651 
8251014 | 8251664 |, $252313 8252963 | 5253612 650 
8257506 | 8258154 | 8258803 | 3259451 | 5260100 649 
8263995 8264635 | 8265283 8265931 $266570 643 
8270460 | 8271107 | 8271753 | $272400 | 5273046 647 
8276923 8277569 | 8278214 I $279505 646 
8233376 | 8284021 | 8284665 3289316 8235955 645 
8229820 | 8290463 | 8291107 $29 82922394 644 
8296254 | 8296896 | 8297539 $298192 8295824 _ 643 

| 8302678 | 8323320 | 8303962 | 8304603 5305245 642 
8309093 | 8309734 8310375 | 3311016 | 5311656 641 
8315499 | 8316139 | 8316778 | 8317418 8318058 | 640 
8321895 $322534 | $323173 38323812 |; 9324450 039 
8328281 | 8328919 | 8329553 | $339195 | 8330033 639 
$334659 | $335296 | 8335933 | $335579 | 9337207 | _639__ 
$341027 $341C63 | 8342299 | *342935 | 8343571 | 037 
8347335 63 34*021 | 8343656 | 5349291 5349926 ; £35 
3353735 | $354369 | 8355093 | 3355638 | 3356272; | 635 

35cO75 8360708 ; 8361241 | 3361975 | $3626c8 | 634 

66405 | 8367038 ; 8367670 | 5265303 38368935 633 
1192727 | 8373359 | 8373990 | 8374622 | 8375253 632 


_— IIS Yo SY | YC 


8488037 | 


5.4941! 94 
850233: 
8506462 
8512583 
8515696 
8524800 
553-895 
8536952 
$443<60 
549130 
$555192 
8561244 
8567289 
8573325 
8579353 
8595372 

8591383 
859738 356 
$603 390 
8609366 
8615344 
8621314 
5627475 


"507075 


85497 37 

5555797 
$5618 49 
8567893 


0452221 
345419 
546468 
8470739 
$476 ;60 
8483123 


5526020 
8532113 
8538198 
8544275 
$550343 
C5 56493 
8562454 
8563497 
8574531 
9580557 
8586575 
S 592504 


8377778 
$384083 
$390379 
8395666 
$402943 


0434197 


9.440420 | 


d445635 
0452 541 
8459038 
0405227 
$1406 
3477577 
=Y 3739 


8563059 
8; JE9g1uI 
8575134 
*5 1159 
85871” 6 
8593185 
8599185 
3605 177 
8611160 
©£617136 
8623103 
8629062 


7y04 | 


8428585 
$434919 
9441042 
$447256 
$453461 
9.459658 
5465545 
$472024 
8478193 
3454355 
0490507 
$496651 
$502736 
8508912 
8515030 
8521129 
S5 2-239 
$533331 
8539414. 


$563 653 
© 569704 
85757 37 
8581761 
858-777 
8593755 'S5 
8599784 
$605776 
8611758 
8617733 
85623699 
8629658 


LOGARITHMS. 


5 6 8 9 Diff, 
8379039 | $379670 8380931 | 8381562 030 
335343 335973 8387232 | 8385861 630 
8391637 | 8392266 3393523 | 8394152 623 
8397922 | 8398550 8399806 | 8400433 628 
8404198 | 8404325 84-6079 | 8406706 627 
8410465 0411091 8412343 8412969 _ 626 
8416722 | 8417348 8418598 | 8419223 625 
$422971 | 8423596 | $424220 | 8424544 | 8425468 624 
8429211 | 8429835 | 8430453 | 8431081 | $431705 623 
8435442 | $436065 | 8436637 | 8437310 | 8437932 623 
$441654+ | 3442286 | 8442907 | 5443529 | 3444159 22 
8447577 | 8448498 | 8445119 | 8449739 | 4go360| | _621_ 
8454081 | 8454701 | 8455321 8455941 8456561 620 
8462277 | 8460896 | 8461515 | 5462134 | 8462752 619 
8456463 | 8467031 | 8467700 | 38468318 | 8468935 v 615 
8472641 | 8473253 | 84-3376 | 8474493 | 3475119 617 
38478810 | 8479426 | 8480243 | 84$c659 | 848127 616 
, 8434970 | 8485536 | 8436201 | 3486817 $13>432 615 
491122 | 8491-36 | 8492351 849295 8493550 614 
8497264 | 8497873 | 5493452 ro 4 499719 613 
8503399 | 8504011 | 3524624 | 3505237 P8z05850 613 
509524 | $3510136 | $510748 | 5511360 | 8511972 612 
515541 | 8516252 | 8516363 | 5517474 | 8515085 611 
521749 522359 | 35229-0 | 5523589 | $524190 610 _ 
8527349 | 8528458 | 8523063 | 5529577 | 8530226 60 ) 
8533940 | 8534543 | 8535157 | 5535765 | 8536374 609 
8540022 | 8540630 | 8541233 | 55418345 | 8542453 603 
8546096 | 854673 | 3547310 | 9547917 | 5548524 697 
8552162 8552768 $53374 3553980 8554536 606 
8553219 $553824 8359429 $56023 8560540 K...... 
8554268 | 38564872 | 8565476 | 2565081 | 3566555 605 
8570303 | 8570912 | 8571515 | 9572118 | 8572522 604 
8576340 | 8576943 | 8575545 | 3578143 | 8578750 603 
8582363 | 858296; | 8553567 3584169 | 8534770 602 
8588379 | 8533980 | $5891 590101 | 85907582 601 
3594385 | 3594986 | 8595586 | 5596185 | 8525-86 602 
$6c0384 86009833 | 860153 8602152 | $602751 659 
8606374 | 8626973 | 8607571 38603170 | 3608765 59D 
8612356 | 8612954 | $613552 | 5644149 | 8614747 598 
2618330 | $618427 | 3619524 | 8620120 | 8620717 597 
©£624296 | 8624892 | $6254$8 | 626084 | 8626679 597 
$630253 | $630843 | 8631443 | 5632039 | $632634 596 |! 


F - 
pow, £ 


4 

3 8633229 | ©£633823 | 8634418 | 8635013 | 8635608 
: I 8639174 | 8639568 | 8640362 | $640956 | 8641550 
732 8645111 | 8645704 | 8646297 | 8646890 | 8647453 
73 8651040 | 3651632 | 8652225 | $652817 | 8653409 
734 8656961 | 8657552 | 8658144 | 8658735 | 8659327 
755 | | 3652873 | 3663464 | 8664255 | 8664646 | 2665236 
735 5658778 | $659368 | 669958 | 8670548 | 8671138 
737 8674675 | 8675264 | 8675853 | 8676442 | 8677031 
738 8630564 | 8581152 | 8651740 | 8652329 8682917 
739 $6%6444 | 8687032 | 8687520 | 8688207 | 8638794 
740 8692317 | 8692904 | 8693491 | 8634077 | 8694664 
741 $638182 | 8693763 | 8639754 | 8699940 | 8700526 
742 8704039 | 8704624 o52cg | 87505795 | 8706380 
743 $-09888 | $5104-3 | 9711057 | 8511641 | 3712226 
74- 8715729 | $716313 | 8716897 | $717430 | 3718064 
745 721563 | $722146 | 8722728 | $723311 | 8723894 
7.46 $72573883 | $727970 | 3723552 | $729134 | 8729716 
-747_ | | $733206 | 8733788 | 8734369 | 8734950 | 3735531 
748 8739916 | 3739597 | $740179 | 8742757 | 8741338 
749 8744318 | 8745398 | 3745978 | 8746557 | 8747137 
750 875c613 | 8751192 | 8751771 | 8752349 | $752925 
751 8756399 | 8756578 | 8757556 | 8758134 | 5758712 
752 8562178 | $762756 | 3763333 | 8763911 | 876448 
_253_| | 3767950 | 768426 | 3769103 | 5769680 | 2770256 
8773713 | $774289 | 3774865 | 8775441 | 8776917 

755 $779469 | 8780045 | 8780620 | 8581195 | 3781770 
756 8735218 | 8785792 | 8786367 | 8786941 | 8787515 
757 8790939 | $791532, | 8792105 | 8792680 | 8793253 
758 3796692 | 8797265 \| 8797838 | 8798411 | 3798,d;3 
759_ 880241 8 | 8802490 8803 562 8804134 | 8804706 
760 8808136 | 8808707 | $809279 | 88cg850 | 8510421 
761 8813847 | 8814417 | 8814988 | 8815558 | 8816129 
762 8819550 | 8820120 | 8820689 | 8821259 | 8821829 
763 8825245 | 8825815 | 3826384 | 8826953 | 3827522 
764 8830934 | 8831502 | 8532070 | 8832639 8833207 
K.- 8836614 | 8837182 | 8837750 | 8838317 8838835 
766 8842288 | 8842855 | 8843421 | $843988 | 8844555 
767 8847954 | 8848520 | 3849936 | 8349552 | 8550218 
763 8853612 | 8854178 | 8854743 | 8855308 | 8855874 
769 8859263 | 8859828 | 8860393 | 886cgg57 | 8861522 
770 8364907 | 8865471 | 8866035 | 8866599 | 867163 
771 3870544 | 8871107 | 8871670 | 8372233 | 8852796 

wt -—_ 


LOGARI 


— 


THMS. 


L_— 


- 


$ | 7 ET FI 
3636202 | 8636797 | 8637391 | 3637985 | 8638530 594 
8642143 | 8642737 | $643331 | 3643924 8644517 563 0 
8643076 | 8643669 | 35649262 8649555 | 3650447 593 
8654001 | 8654593 | 8655185 | 8655777 8656369 592 
86399183 | 8660509 | 8661100 8661691 | 8662282 591 
8665827 | 8666417 | 8667008 | 8667598 | 8665185] | 5or 
$671728 | £672317 | 8672907 | 8673496 8674086 590 
8677620 | 8678209 | 8678793 | 3679387 8679975 589 
$633z05 | 8634093 | $684631 | 5685269 8635857 588 
8639332 | 86%gg69 | 8690556 38691143 | 8691730 533 
8695251 | 8695837 8696423 | 8697010 8697596 587 
8:01112 | 8701697 | 8702233 | 8702868 | 8703454| | 536 _ 
8705965 | 8707549 | 8705134 8708719 | 58709304 535 
$-12310 | $913394 | $713978 | 8714562 8715146 534 
$-18647 | 8719230 | 8749814 | 8720397 | 8720980 533 
$524476 | 8725059 | 8725641 | 5726224 8526806 532 
$730298 | $730880 | $731461 | 8732043 | 8732625 532 
$736112 | $736693 | 8737274 | 8737355 | 8738435) | _581_ 
8741918 | 8742498 | 8743075 8743658 | 874423 580 
$747716 | 8748296 | $743875 | 5749454 | 8750034 579 
8733507 | 8754086 | 8754664 | 8755243 | B755821 579 
$739290 | 8759368 | $760445 | 8761023 | 8761601 579 
8765065 | 8765642 | $766219 | 3766796 | 8767373 $77 
| 8570873 | 8771409 | 8771985 | 3772561 | 8773137] | 977 
8776592 | 8577168 | 8777743 | $778319 | 8775594 575 
$732345 | 5782 8733494 | 8734069 | 3784643 575 
8: 88089 $7369 $789237 | 3739841 | 8790355 $7+ 
8793326 | 8794400 | 8794973 | 3795546 | 5796119 573 
8799556 | 8800428 ; 8800701 | 8501273 8801846 573 
8805228 88053850 833506421 3806993 8807 564 572 
8810992 $811563 $812134 | 8312705 | 8813276 71 
8816699 | 8817269 | $817840 | 8519410 8818930 570 
8322398 | 8822968 | 8823537 | 8524107 8824676 569 
8823090 | 8828659 | 8329228 | 8329797 | 8330365 568 
$333775 | 8834343 | 8834911 | 8835479 | 3836047 568 
8839452 | 8840019 | 8840536 | 8841154 | 8841721} | _507_ 
8845122 | 8845688 | 8346255 8346321 | 8847387] 567 
8850784 | $851350 | 8854915 8352481 | 8853047 565 
8856439 | 8857004 | 8857569 | 8353134 | $353699 565 
8862086 | 8862651 | 8863215 | 8563779 8364343 564 
$867726 | 8868290 | 8868854 | 8369417 8869980 563 
8873359 | 8873922 $874485 | $875048 | 8875610 563 _ 


E 


/®) 


> Pe þ. <a” 


-  wI—wdBD___Wn——__ eo 


Sale IMS 


; Bs 4 


TELE of 


i KEFE Py 


O 3 4 
772 8376173 | 8876736 | 8877298 | 8877860 | 3878423 
793 8881795 | $832357 | 8832918 | 8583450 8884042 
774 8887410 | 8887971 | 8388532 | 8589093 8889653 
775 8893017 | 3893577 | 83894138 | 8894598 | 8895258 
776 2898617 | 3899177 | 3899736 | 8900296 8900855 
777 $9y04210 8004769 Bgog 328 | 8905857 89c6445 
778 ©929796 | 8910354/| 8910912 | 8211470 8912028 
779 $915375 | 8315937 | 8915489 j 8917047 | 8917604 
730 8926946 | 89215973 | 8922059 | 8922616 | 8923173 
731 8926510 | 8427066 | 8927622 8923178 | 8925734 
782 8932068 | 8932623 | 8:33175 | 8933733 8934288 
783 8937613 8938172 8933727 | 3935281 89398336 
734 8943161 | 8943715 | $944265 | 8944822 | 3945376 
735 2948697 | 3949250 | *9:9803 | 8950356 | 395cg0g 
786 8954225 | 3954778 | $55+4332 | 8955333 | 956435 
787 8959747 | 3950299 | 396-851 | 89614c3 | ©961954 
783 8965262 | 3965313 | 8366364 | 5366915 8367466 
_789 8970770 | 8971320 | $371%1 | 89-2421 | Bo72971 
790 8956271 | 8976821 | 977370 | 8577920 | 8978469 
791 8981765 | 3982314. | 8932863 | 8553412 898 3960 
. 792 8987252 | 3987800 | 8938343 | 8938837 | 3939445 
793 8992732 | 8993279 | 8993827 | 5994375 | 2994922 
794 8998205 | 8998752 | 8999299 | 8999846 | 9+ 00392 
_795 5003671 | 9004213 | 9004764 | 9005310 | 9095956 
796 9909131 | 9009676 | 9010222 | 9010767 | 9011313 
797 0014583 | go15128 | g015673 | 9016215 | 9016762 
798 9020029 | 9020573 | 9021117 | 9021661 | 9022205 
799 9025468 | 9026011 | 9026555 9027098 | 9027641 
800 9032gco | 9931443 | 9031985 | 9032528 | 9033071 
bor 0936325 | 9036367 | 9037408 903-951 | 9935493 
"B02 5041744 | 942255 | 9042327 | 904: 358 | 9043909 
003 9047155 | 9047696 þ 9048237 } 9048-3 | 5049318 
80.4 - 9052566 | 9053101 | 9053641 | 9054181 | 9054721 
85 CO57960 9058498 9059038 9059577 90601716 
8<6 9063351 | g0533%g | 9064425.| 9c64967 | $065505 
607 oc68735 | 9069273 | g069812 | 9070350 | 9070857 
893 9274114 | 9074651 | 9075188 | 9075726 | 9<76253 
80g 9079485 | go8oo22 | goSogsyg ' goB:cg5 | gc81632 
810 9084850 | 9085386 | go85922 | go86455 9036994 
811 9c9g0209 -| 9090744 | 99291279 | 90g1%15 | $092350 
3:2 g9<g5560 | gog6095 | go 6530 | 9097165 | 90/7699 
813 g910cgos | 9101440 | 9101974 | gio25c8 | g103042 


”, 


- : F 
any _ 
Fe 


- \ 


LOGARITHMS. 


+4" " , "- 4a - 
_ | 2 e# . wa 
Mm —oeennm_—n————_— : G "T's: 
—_ 


"+: 


% 


5 6 —S 7 | 
8873985 | 8379547 | 8880109.| 3880671 | 8381233 562 
$834603 | 8885165 | $885726 | 8886297 | 8386848 561 
$892214 | $890775 | $891336 | 8391596 | 8892457 561 
8825818 | 8396378 | 8396938 | 8897495 | 8893058 560 
8901415 | 8901974 | 8902533 | 9903092 | 3993651 560 
8907c04 8907552 | 8908121 $9c8679 | 890923 C20; 
8912586 8913144 | #913702 | 8914259 | 5914517 5538 | 

" $918161 | $918718 | $919275 | 9919932 | 8920359 $47 | 
8923729 | 8924285 $924842 | 5925398 | 5925354 $56 | 
8929290 | 8929846 ; $430401 | ©93cg57 | 8931512 $36 - } 
8934343 | 8935398 | 8935953 | $936308 | 5937063 $5 | 
$949399 | 8949944 8941495 | 5942053 | $942507| | 55% | 
8945929 | 8946483 8947037 | 3947599 | 5948143 $9: | 
8951462 | 8952015 B8;52567 | 8953120 | 8953673 Sen: Þþ 
8956937 | 8957539 8958092 | 5955644 | 5959195 552 
8962505 | 8963057 8963608 | 5964160 | 5964711 552 
8963017 | 8958568 83637 15 | 8969669 | 3970219 551 
8973521 | 8974971 , 8974621 | 5975171 | 5975721 550 
8979019 | 8979565 84380117 ©980667 $981216 55O 
898345cg | 8985055 | 8985605 5936155 8386703 549 

89993 | 8990541 | 89g910$g | 5991636 | 3992184 543 
8995469 | 8995017 8996564 | 8397111 | 8997658 547 \ 
g0ccg39 | 9001485 ygoozoz2 | gcozg57y | 9003125 547 
9006402 | 9006943 goo74gg | $005039 goo8585 545 
9011858 | 9012403 | 9012948 | 9013493 9014038 545 
9017307 | go17851 | go18396 | 9013949 | 9019455 545 
9022749 | 9923293 9go23837 | 9024381 | 9024924 54+ 
g928185 | go23728 go29271 | $0299 14 | 9030357 544 
9033613 | 9034156 , 9034698 | $035241 | 9035793 542 
9039935 9039577 | 9242119 0040661 | 9241202 542 _ 
9044450 9044992 | 9045533 | 9940073 9045615 541 
9049859 | 9050399 , 9050340 | 90514950 | 9052020 541 
055261 | g055800 | 5056340 | 903683c | 9057419 540 
060655 | g061195 | 9061734 | 9962274 | 9062512 F3 
066044. 9066532 | 9067121 | 9067659 g068197 539 
071425 GO071563 CO72FO01 9073038 9073576 530 
527680 | 9077337 9977874 | 9073411 | go78g48 $37 
9082169 | g&827c5 gyo33241 | g083778 | 9054314 537 
9085530 | 92883c66 | c038502 || 9089137 | 9089673 536 
9092885 50g 3420 | 9093955 | 9094490 | 9095025 | | 535 
9098234 | goy8763 | 9059303 | 90gg837 | 9100371 535 
9103576 | 9104109 9g104643 | 9195177 g105710. 5 3+ 


E 2 


_—_—_— 


| , 2 g - " " , 4 
EN. RG eerie: 


A TaBLeE of 


O 


9106244. 
9111576 
9116902 
9122220 
9127533 
9132839 
9138139 
9143432 
9148718 
9153998 
9159272 
9164539 
gi69800 
9175055 
918c303 
9135545 
9190781 
9196010 
9201233 
9206450 
9241661 
9216865 


9222063. 
9227255 - 


9232440 


9237620 


9242793 
9247969 
9253121 
9253276 
9263424 
9268567 


9273704 


9275834 
9233959 
9289077 
9294189 
9299290 
9304396 


I 
9106778 
g91121Cg 
9117434 
9122752 
9128064 
9133369 
9138665 
9143951 
9149245 


9154526 
9159799 
9165066 
9170326 
9175580 
9180828 
g1*6069 
9191304 
9196533 


9201755 


9206971 
9212181 
9217385 
9222582 


922777 


_ - 


924.3310 
9248476 


9253837 
-< mb 


9263939 
926908.1 
9274217 
9279347 
9284471 
9289588 
$2.94700 
9299806 
© 19305415 


2 

9107311 

9112642 

9117966- 
9123234 
9128595 
9133599 
9139199 
9144459 
9149775 
9155054 
9160326 
2105992 
9170852 
9176105 
9181352 
91386593 
9191827 
9197955 
9202277 
9207493 
9212702 
9217905 


fo wc 


9228292 


| 9233477 


9238655 
924Zz 827 
9248993 
9254152 
9259306 
9264453 
9260595 


| 9474730 


9279859 
9284983 
©2990100 
9295311 
9390316 


9310508 
9315596 
© 320677 


--- 
9107844 
9113174 
9118498 
9123815 
9129126 
9134430 
9139727 
9145018 


9150307 


9155581 
9160853 
9166118 
9171378 
9176630 
9181877 
9187117 
9192350 
9197578 
92027569 
9208014 
9213222 
9218425 


+022 362 1 
92288141 


9233995 
9239172 
9244344. 
9249509 
9254668 
9259921 
9264568 
9270109 
9275243 
9250372 
9285495 
929EGL1 
9295722 


RT -7 þ 
9108378 
9113707 
9119030 
9124346 
aye « 
9134900 
9140257 
9145 547 
9150831 
9156109 
9161380 
9166645 
9171903 
9177155 
9182401 
9187640 
9192 873 
dd. 
9203321 
9208535 
9213743. 
9228945 
9224140 
9229330 
9234513 
9239690 
9244360 
925cO25 
9255194 
9260336 
9265482 
9270622 
9275757 
92840885 
92836007 
9291123 
92562F3 
9301336 


. 9306434 | 


o 


9311526 
9316612 . 


9309 k 
9314579}. 
. 936661 [''9 


[i 


9324692 | 


——— 


p 4 
py Js. 


"9 


LOGARITAHMS. 


| 6 7 {3 9 Ditt, 
9108911 | 9109444 | 9109977 | 9110510 | 9111043 $33 
_— 9114772 | 9115305 | 9115937 | 9116369 $33 
9119502 | 9120094 | 912c626 | 9121157 | 9121689 532 
91243783 | g91254cg | 9125940 | 9126471 | 9127002 532 
9130137 | 9130717 | 91312453 | 9131779 | 9132309 531 
9135490 | 9136019 | 9136549 | 9137979 | 9137609 539 
9140786 | 9141315 | 9141844 | 9142373 | 9142903 529 
9146076 | 9146604 | 9147133 | 9147661 | 9145190 529- 
g151359 | 9151587 | 9152415 | 9152943 | 9153471 528 
9156636 | 9157163 | 9157691 | 9158218 | 9155745 527 
9151907 | 9162433 | 9162960 | 9163487 | 9164013 527 
9167171 | 9167697 | 9168223 | 9168749 | 9169275 | |._526 
9172429 | 9172954 | 9173479 | 9174205 | 9174530 526 
9177680 | 9178205 | 9178730 | 9179254 | 9179779 525 
9182925 | 918349 91383973 | 9184497 | 9185021 524 
9188164 | 9188687 | 9139211 | 9189734 | 9190258 524 
9193396 | 9193919 | 9194442 | 9194365 | 9195498 $23 
9198623 | 9199145 | 9199667 | 9200199 | 9200711 | | 523 
9203342 | 9204364 | 9204586 | 9205407 | 9205929 521 
92ag056 | 9209577 | 9210098 | 9210619 | 9211140 521 
9214263 | 9214784 | 9215304 | 9215824 | 9216345 520 
9219465 | 9219984. | 9220504 | 9221024 | 9221543 520 
9224659 | 9225179 9225698 9226217 | 9226736 F19 
9229348 | 9230367 | 9239385 | 9231404 | 9231922 | | 518 
9235031 | 9235549 | 9236066 | 9236584 | 9237102 518 
9242208 | 9240724 | 9241242 | 9241759 | 9242276 518: 
9245377 | 9245%g4 | 9246410.| 9246927 | 9247444 517 
9250541 | 9251057 | 9251573 | 9252089 | 9252605 516 
9255699 | 9256215 | 9259730 | 9257245 | 9257764 515 
9260851 | 9261366 | 9261880 | 9262395 | 9262910 515 
9265997 | 9266511 | 9267025 | 9267539 | $268c53 5ls 
9271136 | 9271650 | 9272163 | 9272677 | 9273190 514 
9276270 | 9276;83 | 9277295 | 9277808 | 9278321 513; 
9281397 | 9281909 | 9292422 | 9282934 | 9283446 512 
926518 | 9287030 | 9287542 | 9288954 | 9285565 F411 
9:91634 | 9292145 | 9292656 | 9293467 | 9293673 | | Fll__ 
9296743 | 9297254 | 9297764 | 9293275 |\ 9298785 Fl 
0301847 | 9302357 | 9302866 | 9303376 9303836 Flo 
| 9306944 | 9307453 | 9397963 | 9398472 | 9303g81 519 
9312035 | 9312544 | 9313053 4 9313561 | 9314070 509 
9317121 | 9317629 | 931813F | 938645 monge 509 
9322290 9322708 | 9323215, | 9323723 1 9924280 b. , $OÞ 


> 


/ 
b 


<a he OAT, LAID nes olds + Ae 4... 


- EN" of 


Mum. O | I 2 == 4 
856 9324738 | 9325245 | 9325752 | 9326259 | 9326767 
857 9329808 | 93309315 | 933Cc822. | 9331328 | gg31835 
| 858 0334873 | 93 335379 | 9335885 | 9336391 | 9336897 
359 9339932 | 9340437 | 9340943 | 9341448 | 9341953 
©6O 634453 + | 934548) | 9345994 | 9346499 | 9347004. 
_B861_ | | 9350032 | 9359536 | 935149 | 9351544 | 9352049 
$62 9355073 | 9355576 | 9356080 | 9356584 | 9357087 
$63 9360108 | 9360611 | $361114 | 9361617 | 9362120 
864 9363i37 | 9365640 | 9366143 | 9366645 | 9367148 
865 9372161 | 9370663 | 9371165 | 9371667 | 9372169 
366 9375179 | 9375680 | 9376182 | 9376633 | 9377184 
_867 9380191 | 9380692 | 9381193 | 9351693 9382194 
£68 | 9335197 | 9385697 | 936158 | 9386698 | 9387198 
569 ; 9399158 | 9350647 | 9391197 | 9391697 | 9392196 
8-0 9395193 | 9395692 | 9396191 | 9396630 | 9397189 
$71 9400182 | $40c680 | 9401179 | 9401677 | 9402176 
d7 9405165 | 9405663 | 9406161 | 946659 | 9407157 
873 0410142 | 0410649 | 9411137 | 9411635 | 9412132 
874 9415114 | 9415611 | 9416108 | 9416605 | 9417101 
875 9420081 | 9420577 | 9421973 | 9421569\| 9422065 
576 0425041 | 9425537 | 9426032 | 9426528 | 9427024 
877 0429956 | 9430491 | 9430986 | 9431481 |\9431976 
879 9434945 | 9435440 | 9435934 | 9436429 | 9436923 
_879_ 9439889 | 9440383 | 9440877 | 9441371 | 9441865 
580 9444827 | 9445320 | 9445814 | 5446307 | 94468co 
831 9449759 | 9450252 | 9450745 | 9451238 | 9451730 
82 9454686 | 9455178 | 9455671 | 9456163 | 9456655 
883 9459607 | 9460039 | 9460591 | 9461082 | 9461574 
834 9464523 | 9465014 | 946505 | 9465996 | 9466487 
_885 | | 9469433 | 9462923 | 947c414 | 9470905 | 9471395 
886 9474337 9474827 | 9475317 | 9475807 | 9476297 
607 9479236 9479726 | 5430215 | 9480705 | 9481194 
853 90484139 | 9484619 | 9485108 | 9485597 | 9486085 
839 9489018 | 9489506 | 9489994 | 9490483 | 9490971 
' 899 9493500 | 9494388 | 9494876 | 9495364 | 9495852 
_S91_ | | 9498777 | 9499264 | 9499752 | g5c0239 | 9500726 
892 9503649 | 95c4135 | 9504622 | g5c51cg | 9505596 
| 3g3 g5<8515 | 9509001 | 9509497 | 9509c73 | 9510459 
894 9513375 | 9513861 | 9514347 | 951432 | 9515318 
895 9513230 | 9< 18716 9519201 | 9519686 9520171 
856 0523<8 (| '9523565 | 9524c49 952453+ | 525018 
897 0527024 | o5284cy | 9528893 | 9529577 G2: 29861 


P 4 


LOG: FRITHMS. 


mmmm_—_ - 


34 6 7 8 9 Ditf, 
rn. | ——— | — | —— | —— ———— 
9327274 | 93271 9329288 | 9328795 | 9329301 507 
9332341 | 9332845 | 9333354 | 9333860 | 9334367 506 
9337493 | 9337909 | 9338415 | 9339920 | 9339426 595 
9342459 | 9342964 | 9343469 | 9343974 | 9344479 526 
9347509 | 9343013 | 9343518 | 9345022 | 9349527 505 
9352553 | 9353957 | 9353561 | 9354065 | 9354559 —_ 
935751 | 9353295 | 935 598 | 9359101 | 935960; 594 
9362623 | 9363126 | 936362) | 9364132 | 9364635 FJO3 
9367650 | 9363152 | 9368655 | 9359157 | 9369659 5O2 
9372671 | 9373172 | 9373674 | 9374176 | 9374677 502 
6377656 | 9378187 | 9378683 | 9379189 | 9379690 502 
9382695 | 9383195 | 9333696 | 9384196 | 938+637 | | _5or__ 
93 5769 \| 9338138 9358698 | 93"9198 | 9339698 50O 
9392696 | 9393195 | 9393595 | 9394194 9394693 509 
939763 | 4398187 | 9398655 | 9399154 | 9399683 499 
9422674 | 1423172 | 9493579 | 9404169 | 9404657 499 
9427654 | 942152 | 9-08650 | 9409147 | 9409545 497 
9412629 | 9413176 | 9413623 | 9414120 | 9414617 497 
9417598 | 9415095 | 9413591 | 9419938 | 9419384 497 
9422551 | 9423955 | 9423554 | 9424049 | 9424545 499 \ 
9427519 | 9425015 | 9428510 | 9425005 | 9429501 455 

| 9432+71 | 9432966 | 943 9433950 | 9434450 453 
9437413 1 $437912 | 4433406 | 94389-0 | 9439375 494 
9442353 | 9442852 | 9443345 | 9443842 | 9444333 4.94 _ 
9447254 | 9447737 9445200 | 9443773 | 9443265 494 
9452223 | 9452716 | 9453205 | 94537921 | 9454193 493 
9457147 | 9457639 | ©45*131 | 9459623 | 9459115 432 
9462066 | 9462557 | 9453049 | 9493549 9464231 492 
9466978 | 9467469 | 9467962D | 9455451 | 94* 589 42 49r 

[= 9472238 04-2866 | 9473357 | 9473%47 491 
9475-87 | 9477247 | 9477567 | 9479257 | 94-8747 499 
9431684 | 9432173 | 9432662 | 9453i51 2483 G+1 4.90 
9436574 | 9437263 | 9487552 | 9438040 | 9453529 439 
9421469 | 949{948 | 9492436 | 9192924 | 94934'2 43g 
9495330 | 9496 94 :7314 | $4972 | 94932925 4383 
9501213 9502183 | 9302675 | 9593162 "457 
9506082 9507035 | 9307542 | 95050289 486 
9512946 | 9511432 | 9511518 | 9512404 | 9512839 436 
9515803 | 9516289 | 95167% | 9517260 | 9517745 435 
9520556 | 9521141 | 9521676 | 9522111 | 0522595 455 
9525593g 9525987 9526472 | 95: 695 6 | 9527440 485 
9530345 9530828 9:31312 | 9531796 | 9532280 484, 


he: 


| Num. O I | 2 | 3 _ 
898 9532763 | 9533247 | 9533730 | 9534214 | 9534697 
\ 899 9337597 | 95380$0 | 9533563 | 9539046 | 9539529 
900 9542425 | 9542993 | 9543390 | 9543872 | 9544355 
GOL 9547245 | 9547739 | 9548212 | 9548694 | 9549176 
902 9552065 | 9552547 | 9553928 | 9553510 | 9553991 
_903 | | 9556877 | 9557353 | 9557839 | 9558320 | 9555801 
904 9561654 | 9562165 | 9562645 | 9563125 | 9563605 
go5 9566486 | 9566965 | 9567445 | 9567925 | 9568405 
996 9571282 | 9571763-| 9572241 | 9572720 | 9573199 
907 9576073 | 9576552 | 9577<39 | 95775C9 "9577988 
G03 9530858 | 9531337 | 9581815 | 9532293 | 9582771 
_$09_| | 9585639 | 9586117 | 9586594 | 9537072 | 9557549 
910 9599414 | 95908gr | 9591363 | 9591845 | 9592322 
911 9595184 | 9595660 | 9596137 | 9596614 | 9597090 
912 9599943 $89642k 9602901 | 9601377 9601853 
913 9624708 | 9605183 \ 96035659 j 96-6135 | $6:6610 
914 c629462 | 9609937 |\g610412 | 9610887 | 9611362 
915 9614211 | 9614686 | 9615160 9615635 | 9616109 
| 916 9613955 | 9619429 | 9619903 | 9520377 | 9620851 
917 9623693 | $624167 | 9624640 | 9625114 | 9625587 
918 9628427 | 9623900 | 9629373 | 9629846 96303 t9 
919 9633155 | 9633625 | $634100 | 9634573 | 9635045 |. 
20 9637878 | 9638350 | 9638822 | 9639294 | 9639766 
_921_ | | 9542596 | 9643068 | 9643539 | 9644211 | 9644482 
922 9647309 | 9647780 | 9648251 | 9645722 | 9649193 
923 9652017 | 5652438 | 9652955 | 9653425 | 9653899 
| 924 9656720 | 9657190 | 9657650 | 9658130 | 9658599 
925 c651417 | 9661587 | 9662356 | $652526 | 9663295 
926 9656110 | 96665-9 | 9667048 | 56667517 | 9667935 
927 9670797 | $671266 | 9671734 9672203 $672671, 
928 9675480 | 9675948 | 9676416 | 9676833 | 9677351 | 
929 9680157 | 9530625 | 9681092 | 9681559 | 9632027 
930 9634329 | 9685296 | 9685763 | 9686230 | 9686697 | 
031 9689497 | 9639963 | 9690430 | 9690896 | 9691362 | 
932 9694159 | 9694625 | 9695091 | 9695557 | 9696023] | 
_933_| | 9698516 | 9699232 | 9699747 | 9700213 | 9700678 | 
934- 9703469 | 9703934 | 9704399 |; 9704563 | 9705328 | | 
| 935 9705116 | 9703581 | 9709045 | 9709509 | 9709974 | | 
4 936 9712758 | 9713222 | 9713656 ; $714150 | 9714614 
937 9717396 | 9717859 | 9718323 | 9719786 | 9719249 
938 9722028 | 9722491 | 9722954 | 9723417 | 9723880 
| 939 9726656 | 9727118 | 9727551 | 9728043 » 9728506 | 


4 |__| 1. 
9535181 | 9535664 | 9536147 | 9536634 | 9537114 484 
9540012 | 9540494 | 954©977 | 9541460 | 9541943 433 
9544837 | 9545319 | 9545802 | 9546234 | 9546766 432 
9549657 | 9550139 | 955c621 | 9551102 | 9551584 432 
9554472 | 9554953 | 9555434 | 9555915 | 9556397 451 
95 59232 | 9559762 | 9560243 | 9560723 | 9561204 | | *45; 
9564036 | 9564566 | 9365046 | 9565526 | 9566006 430 
9563385 | 9569364 | 9569844 | 9570323 | 9570503 480 
9573679 | 9574157 | 9574636 | 957511y | 9575594 479 
9573466 | 9578945 | 9579423 | 9579922 | 9580380 479 
95383249 | 9533727 | 9534205 | 9584633 | 9535161 478 
9588027 | 9583505 | 9588932 | 9559459 | 9539937 | | _473 
9592799 | 9593276 | 9593753 | 9594230 | 9594707 477 
9597567 | 9598043 | 9598529 | 9598996 | 9599472 477 
9502329 | 9602805 | 9603280 | 9503756 | 9604232 476 
9607086 | 9507561 | 9628036 | 9603511 | 9608937 476 
9611837 | 9612312 | 9612987 | 9613261 | 9613736 475 
9616583 | 9617058 | 9617332 | 9618006 | 9613481 | | 475 
9621325 | 9621799 | 9622272 | 0622746 9623220 474 
9626061 | 9626534 | 9627007 | 9627481 9627954 474 
9630792 | 9631264 | $631737 | 9632210 | 9632603 473 
9635517 | 9635990 | 9636462 | 9636934 | 9637406 472 
9640238 | 9640710 | 9641181 | 9641653 — 472 
9644953 | 9645425 | 9645396 | 9646367 | 9645835| | 471 __ 
9649664 | 9650134 | 9650605 | 9651076 | 9651546 471 
9654369 | 9634839 | $655309 | 9655780 | 9656250 470 
9659c69 | 9659539 | 9660009 | 9660478 | 9660948 470 
9663764 | 9664233 | 9664703 | 9655172 | 9665641 469 
9668454. | 9668923 | 9669392 | p669860 | 9670329 469 
9673139 | 9673607 | 95749276 9674544 | 9675012| | 468 _ 
9677819 | 9678287 | 9678754 | 9679222 | 96756g0 468 
9682494 | 9632961 | 9683428 | 96B3®g5 | 9684362 467 
9687164 | 9687630 | 9638097 | 9688564 | 9683030 467 
9691829 | 9692295 | 9692761 | 9593227 | 9693693 466 
9696488 | 9696954 | 9697420 | 9697885 | 9698351 466 
9701 143 | 9701608 | 9702074 | 9702539 || 9703004} | 465 
9705793 | 9706258 | 9706722 | 9707187 | 9707652 455 
9710438 | 9710902 | 9711366 | 9711830 | 9712294 464 
9715078 | 9715542 | 9716005 | 9716469 | 9716932 464 
9719713 | 9720175 | 9720639 | 9721102 | 9721565 463 
9724343 | 9724805 | 9725268 | 9725731 | 9726193 463 
| 9728968 .| 9729430 | 9729892 | 9730354 | 9730516 462 


F 


TI 


c63 
FR ,. 4 
970 


979 


— 


Pa 


9731278 
9735896 
9740509 
9745117 
9749720 
9754318 
9758911 
9763590 
9763033 
9772662 
9777230 
9781%05 
9736369 
9790929 
9795484 
9300034 
9804579 
9309119 
9313655 
9813186 
9822712 
9827234 
9831751 
9336263 
9840770 
9845273 


9854265 
9358754 
9363238 
9867717 
9372192 
9876663 
"9831128 
9385590 
390046 
9894498 
9398946 
9903389 
9907827 
9912261 
9916690 


6:22 [/ 


9731741 
9736358 
9740970 
9745577 
9750189 
9754775 
9759370 
9763958 
9763541 
9773120 
9777693 
97382262 
9786826 
9791395 
9795939 
9800488 
9305033 
9829573 
9314103 
9318639 
9323165 
9327636 
9332202 
9836714 
9841221 
9845723 
93850221 
9854714 
9359202 
9863636 
9368165 
937 264.0 
9377109 
9881575 
9386035 
9890402 
9394943 
9899390 
9903833 
9908270 
9912704 
9917133 


97 32202 
9736819 
9741431 
9745033 
975<649 
9755237 
97 59929 
9754417 
9768599 
9773577 
9778150 

9782718 
9787232 
9791840 
9796394 
9800943 
9805 487 / 
9810027 
9314562 
98 19092 
9823617 
9823138 
9332654 
9337165 
9341671 
9345173 
g8 F< 679 
9855163 
93855651 
9904124 
9868613 
937 3087 
9877556 
9882521 
9886481 
9390937 
9895389 
9399835 
9904277 
99037 14 
9913147 
9917575 


| 


3 


9732664 
9737281 
9741892 
9746498 
9751100 
9755697 
9760288 
9764875 
9769457 
97/74035 

9478607 
9783175 
9787738 
9732296 
9756849 
9801398 
9805942 
9810481 
9815015 
9519544 
9324059 
98285839 
9533105 
983-616 
9842122 


93846623 / 


9351120 
9855612 
9860099 
9864582 
9369060 
9373534 
9878003 
9882467 
93886927 
5891382 


9395933 
9909279 
9904721 
9909158 
99135560 
0918018 


f.Y 
6 


| 


4 
9733126 
9737742 
9742353 
9746959 
9751560 
9759156 
9760747 
9765334 
9769915 
9774492 
9779C64 
9783631 
9788194 
9792751 
979730 
9801852 
9806396 
9 10934 
9815468 
95 19997 
9324522 
926041 
9833556 
983 8066 
9842572 
9547073 
9351569 
9356Cc61 
9860548 
9365030 
9869508 
9873991 
9874449 
9882913 


0837373 


9891828 
9896278 
9900723 
9995164 
9GO09601 
9914033 


9918461 | 


its 1A » Ges. vi Aion lc. 4. 92 nn 
 LOGARITHMS. 


5 6 * FEES. Dift. | 
9733538 | 9734050 | 9734511 | 9734973 | 973543 462 
0738203 | 9738664 | 9739126 | 9739597 | 974004 461 
9742814 | 9743274 | 9743735 | 9744196 | 9744656 461 
9747419 | 9747879 | 9748340 | 9745500 | 9749260 460 
9752020 | 9752479 | 9752939 | 9753399 | 9753558 460 
9756615 | 9757975 | 9757534 | 9757993 | 9758452 459 
9761206 | 9761665 | 9962124 9762582 | 9763041 459 
9765792 | 9766251 | 9766709 9767167 | 9767625 458 
9770373 | 9770331 | 9771289 | 9771747 | 9772204 458 
9774950 | 9775407 | 9775864 | 9776322 | 9776779 455 
9779521 | 9779978 | 9730435 | 9790892 | 9731343 457 
9784038 | 9784544 | 9785001 | 9755457 | 9755913] | 457_ 

0788650 | 9789106 | 9789562 | 9790017 | 9790473 456 
9793207 | 9793662 | 9794118 | 9394573 | 9795028 456 
9797759 | 9798214 | 9798669 | 9799124 | 9799579 455 
98a2307 | 9892761 | 9803216 | 9893670 | 9804125 455 
g306350 9807 304 9807758 g98c$212 9808666 454 
9311388 | 9811841 | 9812295 9812748 9313202 454 
9315921 | 9816374 | 9816827 |-9817280 | 9817733 453 
9320450 | 9320902 9221355 9321807 | 9822260 453 
9324974 | 93825426 | 9325878 | 9826330 | 9826752 452 
9829493 | 9329945 | 9330396 | 9830348 | 9831299 452 
9334co7 | 9334459 | 9334910 | 9335361 | 9835512 451 
9838517 | 9833963 | 9839419 | 9839869 | 9340320 451__ 
9843022 | 9843473 93292 9844373 9844923 450 
9847523 | 9847973 | 9843422 | 9848872 | 9849322 450 
9352019 9852468 9852917 9353366 | 9353516 450 
9356510 | 98569594 9857407 | 9357856 | 9855305 449 
9860996 961444 9861893 | 0862341 | 9862790 448 
9865478 9565926 9366374 | 9566822 9867270 448 
909958 98704c3 | 9870850 | 9871298 | 9871745 447 

9874423 | 9374875 | 9875322 9375769 | 9876216 447 
9878896 9879343 9879789 9380236 983068 447 
98343360 | 9883806 | 9884252 | 9884638 9585 1: 446 
9837818 | 9888264 | 9888710 | 988915 \ 9889601 445 
9392273 | 9892718 | 9893163 | 9893608 | 9394050] | 45_ 
9396722 | 9897157 | 9897612 | g3g8056 | 9898501 445 | 
9901168 | 9;:01612 | 9902056 | 9902500 | 9902944 44+ 
9905608 | 9906052 | 9906496 | 9906949 9907383 444 
9910044 | 9910488 | 991Cy31 | 9911374 0911818 443 
9914476 | 9914919 | 9915362 | 9915505 | 9916247 443 

| 9915903 9919345 9919788 | 9920230 | 9920673 442 | 
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3 
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/ 
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982 9921115 | 9921557 | 9921999 | 9922441 | 9922884 
983 9925535 | 9925977 | 9926419 | 9926860 | 9927302 
984 9929951 | 9930392 4-9930834 | 9931275 | 9931716 
985 9934362 | 9534803 |\ 9935244 | 9935685 | 9936126 
936 9935769 | 9939210 |\g939650 | 9940090 | 9949531 
987 9943172 | 9943612 | 9944051 | 9944491 | 9944931 
988 9947569 | 9948009 | 9948448 | 9948888 | 9949327 
989 995.1563 | 9952402 | 9952%41 | 9953280 | 9953719 
990 9956352 | 9956791 | 9957229 | 9957668 | g9gg581c6 
g991 |} | 9960737 | 9961175 | 9961613 | 9962051 | 9962489 
| 992 9965117 | 9965554 | 9965992 | 9966430 | 9966868 
._993 9969492 | 9969930 | 9970367 | 9979504 | 9971242 
994 0973864 | 9974301 | 9974738 | 9975174 | 9975611 
| 995 9978231 | 9978667 | 9979104 | 9979540 | 9979976 
+ $96 9992593 | 9983029 | 9933465 | 9983901 | 9984337 
' 997 9986952 | 9987387 | 9987823 | 9988258 | 9988694 
| 9989 9991305 | 9991740 | 9992176 | 9992611 | 9993046 
| 999 9995655 | 9996090 | 9996524 ' 9996959 | 9997393 


a aA as 4 


GARITHMS. 
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n 


MAIN HKEATS THY. 
[9923326 | 9923768 | 9924210 | 9924651 | 9925093 442 
9927744 | 9928185 | 9923627 | 9929068 | 9929510 442 
| 9932157 |. 9932598 | 9933039 | 9933480 | 9933921 441 
9936566 | 9937007 | 9937448 | 9937888 | 9938329 441 
9949971 | 9941411 | 9941851 |-9942291 | 9942731 440 
9945371 | 9945811 | 9946251 | 9946690 | 9947130 | | 440 
9949767 | 9959206 | 9950645 | 9951085 | 9951524 4.40 
9954158 | 9954597 | 9955036 | 9955474 | 9955913 439 
9959545 | 99538983 | 9959422 | 9959860 | 9960293 439 
9962927 | 9963365 | 9963803 | 9964241 | 9964679 #38 
9967305 | 9967743 |.9568180 | gg686r4_| 9569055 438 
9971679 | 9972116 | 9972553 | 9972990 | 9973427 437 
9976048 | 9976485 | 9976921 9977356 9977794 437 
-9980413 | 9980849 | 9981285 |/g9g81721 | 9982157 437 
99847743 \| 9985209 | 9985645 { 9986080 9936516 436 
9989129 | 9989564 | gggocoo | 9990435 | 9999870 435 
9993481\| 9993916 | 9994350 | 9994735 | 9995220 435 
9997828 |\ 9998262 | 9998697 | 9999131 | 9999566 | | 435 
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77 
79 
19 , 
68,1 $2 95 icg9 | 122 
09 g p. G7 I I'© 124 
-0| 8 oe8 | 113 } 125 
C ; 4 2 
71 *Y 29 114 | 3258 
2 86 | 101 lis 139 
-3| 05-1 102 | 119 | 33! 
c? ; A 
74 29 19.4 11d 4 133 
7$ YO ID9J # I 20 F% 
LS] =|—|]— —_ 
76] g1 | 106 | 122 | : 
ny ay 2 10 23 5 43891 
þ = 1 3 - | YT” / 
M6. 09 1.557 3 290] 
6 ot 3} 321 125242 . 
80 90 112 | 12d [/144 
$1 97 | 113 | 139 || 426 
EE w_— — 
82 | 98 | 115 | 131 | 135 
$2 | 200 | 116 | 133 149 
84 | 101 | 118 | 134 | 151 
85 | 102 | Il9 | 136 
86 | 103 | 120 | 133 
87 04 | 1223 | T39 
—_— ? —_ 
| 
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"PROPORTIONAL® PUR 


5 
I 296 39| 59| & | 118 | 148] 178 | 207 | 237 | 267 
; 298 30 | 60| 8g | 119 | 149] 179 | 2 238 | 268 
1 390 30 | 60| go | 120 | 150| 180 | 210 | 240 | 270 '. 
5 302 30| 60] 91 | 121 | 151 | 181 | 211 | 242 | 22 
; 304 30 | '61 | 91 | 121 | 152] 132 | 213 | 243 | 254 
) 306 31|_61| g2 | 122 | 153 154 | 214 | 245 | 275 
| Yog 31 | 62 | 92 | 123 | 154| 185 | 216 | 246 | 277| 
| 310 31 | 62| 93 | 124| 155| 186 | 217 248 | 259 
312 31 | 62 | 94 | 125 | 156| 187 | 218 | 250 | 281 
| 314 Zl | 63 | 94 126 I57 133 220 251 283 
| 316 32 j 63! 95 126 | 158] 190 | 221 ]\ { 294 
=! || % | of | 7 | TEE [OTTER 
20 32 | 6+ 96 | 128| 160] 192 | 224 | 256 | 258 
322 32| 64| 97 | 129| 161| 193 | 225 | 258 | 290 
324 32 | 65 | 97 | 130| 162| 194 | 227 | 259 | 292 
/ 326 33 65 | 98 | 130| 163 | 196 22 2651 293 
323 33 | 65| g8 | 131 | 164| 197 | 230 | 262 | 295 
250 | 1.33 | 66 | oo | 192] 16007 20004 290 | 
166 
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"PROPO R710 Ng P4 RIS. 


563 | 634 
5651035 
56&| 637 
553 | 639 
570 | 641 
71 | 643 
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F22 
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25 


A 


RU A OWMW.iOMONR 
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PROPORTIONAL PARTS. 


WE} ſi: [ſs [2 [4 [SEE] EEE 
Bo0 8 | 160 | 240 | 320 | 400 | 45% | 560 | 640 | 720 
802 | *| $0] 160 | 241 | 321 | 4or | 4S1| 561 | 642 | 722 
804 80 | 161 | 241 | 322 | 402 |432| 553 | 643 | 724 
806 $1 | 161 | 242 | 322 | 403 | 484| 56+ | $45 | 725 
808 f 81 | 162 | 242 | 323 | 404 | 435] 556 | 646 | 727 
810 _ $1 | 162 | 243 | 324 | 495 485 | 567 648 729 
$12 81 162 | 244 325 | 496 47 | 555 | 650 | 731 
814 $1 | 163 | 244 | 326 | 407 | 488 | 579-| 651 | 733 
816 82 | 163 | 245 | 326 | 4083 | 490 | 571 | 653 | 734 
818 82 | 164 | 245 | 327 | 499 | 491i] $572 | $54 | 736 
820 82 | 364 | 246 328 | 410 | 492 | 574 | $56 739 
B22 | |_82|164 | 247 | 329 |411 [493] $75 | 642 | 782 
$2.4 82 | 165 [247 | 330 | 412 | 494| 577 | 659 | 742} 
826 + 83 | 165 | 248 | 330 | 413 | 495| 57S | 661 | 743 
$28 83 | 166 | 248 | 331 | 414 | 497 | 539 | 662 | 745 
830 83 | 165 | 249 332 | 415 | 499 531 654 |} 747 
832 83 | 166 | 250 | 333 | 416 | 499 532 | 656 | 749 
"834 | |_83 | 167 | 259 | 33+ {417 | 509] $34 | £67 | 751 
835 84 | 167 | 251 | 334 | +13 | 502 | 555 | 659 | 753 
838 $4 | 168 | 251 | 335 | 419 | 503] $7 | 6-0 | 754 
840 $4 | 163 | 252 | 335 | 420 | 594 | 585 | 672 | 756 
N42 8. | 163 | 253 | 337 | 421 | 505| 559 | 674 753 4 
84.4 84 | 169 | 253 | 333 | 422 | 5e6| 591 | 675 | 790 
$846 | '|_8x | 169 | 25+ | 338 | 423 | 508] 592 | 977 1.791 
848 85 | 170 | 254 | 339 | 424 | 509 | 594 | 67S | 763 
$50 8 [| 170 | 255 | 340 | 425 | 510| 595 680 | 765 
852 5 | 170 | 255 | 341 | 426 |F11| 5:6 632 | 767 
854 8; | 171 | 256 | 342 |427 |512| 598 | 633 | 769 
856 86 | 171 | 257 342 | 428 Jl4 | 593 685 | 771 
858 $6 | 172 | 257 | 343 | 429 | 515] 691 636 | 773 
F16 658 [79 
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912 | 
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1064 | 
g1I5.| 1967 
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PROPORTIONAL PÞ4 RTS. 
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2 
464 
4656 
463 
470 


492 
| 494 
496 
495 
FOO 
F22 
Led 


253| 506 
254, 50S 
wat; + Lan 


| 472 | 
237] 474 
238| 476 
239| 475 
240| 480 
241| 482 
242| 484 
243, 456 (729 
244 438 | 
245] 490 


102 


[040 


13GO 


1565 | 


124 +! 1305 | 1566 


| 1045! 


1052 


P 
mY 
1:-Q} 


jos > 


IOG. j 
1072 
_ 
o8c 
1084 
1088 


1092 


131”: 


1572: 


1315 1578 
1056] 1349! 1584 


1325, 
1330 


1340 
1345 
1350 
1355 
1360 
1365 


15JCO 


596, 


3 605g * 


—— 


1608 


16:4! 
1620| 


1626 
1632 


26 | 2144 ! 2412 


1897 | 2168 | 2439 


1638 


8 9 
1856 | 2088] 
1364 | 2097 
13872 | 2106 
1880-| 2415 
1888 | 2124 
1896 | 2133 
1904 | 2142 
1912 | 2151 
1920 | 2160 
1928 { 2169 
1936 ! 2175 
1944 j 2187 
1952 | 2196 
1960 | 2205 
1958 | 2214 
197 2223 
1984 |-2232 
1992 | 2241 
2250 
2005 | 2259 
2016 | 2268 
2024 | 2277 
2032 | 2286 
2940 | 2295 
2048 | 2304 
2056 | 2313 
2064 | 2322, 
2072 | 2331 
2030. | 2340 
2038 23409 
2096 | 2358 
2104 ' 2367 
2112 j 2276 

| 2385 
2128 ; 2394 
2136 | 2403 


y”—_ 


2152 | 242d 
2160 | 2430 


2176 | 2448 
2184 !.2457 


1 


: 2079 


1785; 2086 


| 


1794; 2093 
1800| 2100 


15C6 
1912 
1818 
1924 
1330 
1836 
1942 
1848 
1854 
1860 
1866, 
1872 
1878 
1884 
1890 


2107 
2114 


_ OY" EY _ TO OT OR al... than. *Þ 


"PROPORTIONAL PARTS. 


<, 


|_Diff rj31 2141 Ks M27 
"ooo | | 4oo] 8oo| 1200] 16201 2000 | 2400 | 2850] 3200} 36c0 
4010 401] 802| 1203| 1604 | 2co5 | 2406 | 23807] 3203! 36cg 
4020 402] 804| 1206] 1608 2010 | 2412 2814] 32161 3618 
4020 403] 806| 1209] 1612 | 2015 | 2418} 2821| 3224| 3627 

"| 4040 404| 808| 1212] 1616| 2020 | 2424 | 2328] 3232] 3636 
4250 | | 405] $10] 1215] 1620] 2025 [2430 | 2335) 3240] 3645 
4060 406] 812] 1218 1624 2030 | 2436-| 2842| 3245] 3654 
4070 407] 814] 1221] 1628| 2035 | 2442 | 2849] 3256] 3663 
4080 405] 816| 1224| 1632 | 2040 | 2448 | 2856| 3264| 3672 
4090 4c9| 813] 1227] 1636| 2045 | 2454 | 2863| 3272] 3691 
41cO | 446 820] 1230| 1640| 2050 | 2460 | 2870|.3280 3690 | 
4110 411i 822] 1233 1644 | 2055 | 2466 2377 3283] 3699 
| 4120 412j 824 | 1236 1648 | 2060 2472 | 2884| 3296| 3728 
4130 413] 826| 1239] 1652 | 2055 | 2478 | 2891] 3304 | 371 
4140 414] 823] 1242| 1656 | 2070 | 2484 | 2898! 3312 3726 
| 4150 415] 830] 1245] 1660| 2075 | 2490 | 2905! 3320| 335 
4160 416] 832] 12483] 1664 | 2080 ! 2496 | 2912| 3328, 3744 
4170 | [417] 834] 1251] 1668 | 2085 | 2502 | 2919] 3336| 3753 
4130 41%] 836| 1254] 1672 | 2090 | 2508 | 2926 334+ 3762 
| 4190 419] 838] 1257] 1676 | 2095 | 2514 | 2933 3352 

| 4200 42C| 849] 1269] 1680 | 2100 | 2520 | 2940] 33 z=80 
4210 421] 842] 1263| 1634 | 2105 | 2526 | 2947 ap" 789 
4220 422] 844| 1266; 16388| 2110 2532 | 2954] 3376| 3799 
4230 423] 846| 1269 1692 | 2115 2533 | 2061] 33834| 3807 
4240 424\ 848 12-2 1696 | 2120 , 2544 2965 3392 | 3516 
4250 425j S50| 1275| 1700 | 2125 | 2550 | 29751 3409} 3825 
4260 426! 852] 1273| 1704 | 21; 30 | 2556 2982] 34<8! 232.4 
4270 427] 354 | 1281] 1708 2135 | 2562 | 2989] 3416| 3843 | 
4280 423] 856] 1284| 1712 | 2140 | 2568 | 29961 2424; 3852 | 
4290 429 858 1257 1716 2145 | 2574 3©O3}j 3432 | 23061 | 
| 43CO 43c| 860| 1290] 1720 | 2150 2580 310! 344c 33-0 | 
4310 | 431] 862| 1293| 1724 | 2155 | 2586 | 3017] 3 44.8 Ao 
4320 ' 432] 8641 1296 nfo 4 2160 | 2592 | 3224; 3456 348? | 


The End of the Table 


F 


of PRCPORTIONAar, Parts, 


TABLE 


Natural and Artificial Smes, Tangents , and Secants , , 
to every Degree and Minute of the 


OUADRANT, 


The Radius of the Artificial being 10,0000000, and 
of the Natural 10,000,000. 


$4 \ ” "1 AB L'E w wat and +7 by 
— £76; __ o_ DEGREES. Dr OE TREE " 
N Stne. Co-Sing, _ Tangent, | Co-Tang. | Secant, |} Co-Secam. " 
© | __© | 10000000 i CA _Infnir, | 10000000 _ Infinit, | 60. 
L 2909 | 9999999 2999 | 343774667 10000090 | 343774682 | 59 
2 5818 | 9999998 5518 | 171557319 10000002 | 171887348 58 | 
3] 8727 | 9999996 $727 | 114591530 10000co4 | 114591574] 57 | 
4 | 11636 | 9999993 11636 | $5943630 19009007 | 85943689 | 56 | 
5 14544 | 9999989 14544 | 65754557 L0000011 | 68754960 | 55 | 
6 | 17452 | 9999989 17453 |_57295721_ 10000016 _| 57295809 |_54 
7 —— 2036 9999979 20362 | 49110600 10000021 | 49110702 | 53 
8 23271 | 999997} 23271 |.42971757 I0000027 | 42971873 | 52 | 
9 | 26180 | 9999965 26150 | 38i97099 10000034 | 35197230 | 51 
10 | 29089 | 9999958 29959 | 34377371 10000042 | 34377516 | 50 
II 31995 | 9999949 31998 | 31252137 10000051 | 31252297 | 49 
I2 | 349C6 | 9999939 34907 | 25647775_ _10000061_{ 25647948 | 48 
13 27815 9959928 37516 | 25444080 10050072 | 26444269 | 47 | 
14 | 4-724 | 9999917 40725 | 24555198 10000083 } 24555402 | 46 
15 | 43633 | 9999995 7 3633 | 22918166 , I0000095 | 22918385 | 45 
16 46542 | 9999592 46542 | 21485762 120COICS | 21435955 | 44 
17 49451 | 9999578 49451 | 20221575 ICO00122 | 20222122 | 43 
18 | 52360 | 9999863 _ 52360 | 19093419 10000137 j_igog5680 | 42 
[71 55268 | 9999847 55269 | 18093220 10200153 | 18093496 | 41 
2 58177 | 9999531 58178 | 17185540 10000170 | 17138531 | 40 
$ 61086 | 9999513 61057 | 1637col1g LO000I157 | 16370325 | 29 
| 22 | 63955 | 9999795 63996 | 15625908 Icoo0205 | 15626228 | 38 
. 23 66904 | 9999776 66905 | 14946502 10000224 | 14946837 | 37 
24 | 69813 | 9999756 69814 | 14323712 | 20000008 | IE LP 
25 | 72721 | 9999736 72723 | 13750745 10000265 | 13751108 | 35 
26 75630 | 9999714 75632 13221551 10000286 13222229 | 34 
27 | 78539 | 9999592 73541 | 12732134 10000303 | 12732526 | 33 | 
28 81448 | 9999569 81450 | 12277396 10000331 | 1227750} | 32 
29 | 84357 | 9999644 84360 | 11854015 10000355 | 11854440 | 31 | 
AMR: AB8... 6 TD. [11455005 LINSnogD 3 LON 
i Co-Sine, | Sine. Co-Tang, | Tangent. Co-Secant. Secant. | N 
Sg DEGREES. 
3 — OO =" oo} Min. n. North Declination. 
| dl 2 4 14] 6 8 [LE 4,|12|d.\ 14 d. 16 d.| 16 d.\ 20 | d. 221d 232; 
—_—_ SER m..m. i þ.m.\m.\b. m.\m. \b. m.\m. b. m|m.1þ, m.|m.\b.m [3.\b, m[m. [þ. m.[11.]*. a. 
NS 1 2.0 112.0 [12.0 12.0] 12-0 I 2-0] {12«C 12.0] 112 I 2.C I 2.< 2.0, 
I 20-1] 1,00-2] 200.4] 2100.6] 2100-5] 1100.9] 2 0.11 20.13 210+-1<] 210.17] [0-15 +20, 
2 | N |_ |-0:3| 309-5] 3/00.9] 4þÞ-13] 40:17] 3Þ-29]_3 0:25] 42:27 4/2:31| 40:35] 4Þ-39]__ [+42] 
3 E. 2045] 50.10 515 E12.21 "610. 27] 512432 6 036 60:44 6[D45C 610. +56] 711.03] [1.5 
*14|S& | [o0:$] $0.16] 80.24] $1.32] g'o- 41 £12.49! 9/0.5$] 91.07] $[1-16) gfL-25]10}1-35| *[ie43 
15! O13 130-26 14/0440] 141045 411411010 }IS2013 1.35 [1.3 1.4613] 1+<G [IL 21212713020 0112.47 
pn_ ] — ——_ Nan os RCP: a JO - ” od 1 --| 
146 |D 2:20ſ20 0.40 201 .00|20|1:20[21/1-41/2912.1529 2.39/29 3.08[20[3-37/20/4.06] 115 0; 
7 Hel 8 Tas 5o[2+30}5 c[3-20]50,4+10 | | 
a_—_— a: at | _ -———_— YN ———— — TT —  -— |} w—_w—__ oo _ — nn— 
+138 11 ” 


— 


nes,-1 angents, and 


CE nd 


++ 


* 
SRI. we 


Ants. 


* 773 


o© DEGREES. 
| M | Z. Sine. | LI. Co-Sine.- L. Targent. | L. Co-Tang. | L. Secants | . Co-Secant. | 
o |____ __ 0 [10.0000] | ©] Infinit, | | 10.5000009 | Infinit. | 66 
1 | 6.4637261 | 9.9999999 6.4637261 | 13-5362739 10-0090000 | 13-5 362739 | 59 
2 | 6.7647361 | 99999999 6.7647562 | 13-2352433 10-209000L | 13-2352439 | 58 
3 | 6-9408473 | 999999938 6.9408475 | 13-0591525 100000002 | 13.0591527 | 57 * 
4 | 7-0657860 | 9.9999997 7-0657563 | 12-9342137 19-0000003 | 12.9342149 | 56 
5 | 7.1626960 | 9-9999995 7-1626964 | 12.5373036 10-20099005 | 12:$373040 | 55. 
6 | 7-2418771 | 9-9999993 | | 7:2413775 | 12-7591222 | | 10.0000007 | 12.7551229 | 54 
7 | 7-3088239 | 9-999999Y | | 7-3038248 | 12.5911752 | | 10.000c009 | 126911761 | 53 
8 7-3668157 9-9999985g | 7-365516g I 2+ 6331531 | 10-.000001 2 12.0331543 52 
9 | 74175681 | 9.9995985 | | 7:4179656 | 12:5320304 | . | 19.9000915 | 12:5320319 | 51 
lo | 74637255 | 99999992 | 7+4937273 | 1245362727 | 10.0000018 | 12.5362745 | 50 
Ii | 7-5051181 | 99999975 7+5951203 | 12-4945797 | 10.0000022 | 12.4948S19 | 49* 
_12_|_7:5429c65 | 9:9999974 | |_7:5422291 | 12:4572999 | | 10.0000026 | 12.4570935 | 483_ 
13 | 75776684 | 3-9999969 | | 75776715 | 12.4223285 | | 10.co0c031 | 1244223316 | 47 
14 | 7-6098530 | 99999964 | 7-6098566 | 12.3901434 | 10.00209036 | 12.:2901470 | 45 
15 | 7-6399160 | 9-9999959 7-6395291 | 12.3691799 | | 10.0090041 | 12.3601540 | 45 
16 | 7-6678445 | 9999995? 76673492 | 12+4332150% | 10-0000047 | 1243321555 | 44 ; 
17 | 7-6941733 | 9:9999947 7-6341786 | 12.3958214 | 10-0000053 | 12-2058267 | 43 | 
18 |_7:7189966 | 9:9999940 7-7190926 | 12.2809974 | | 10.0000060 12-2510934 | 42 
19 | 7-7424775 | 99999934 77424841 | 12-2575159 | | 10-2000066 | 12.2575225 | 41 \ 
20 D 7047537 9 9999927 77947610 | 122352390 | | 10.6090073 | 122352463 | 49 ] 
21 7-36 $9427 9.9999919 7-7559508 | 122140492 10.0000081 | 12.2140573 | 39: 
22 061453 | 949999911 7-5061547 | 12.1933453 10.c000089 | 12.1938542 | 38 
2} 2-$244507 9-9999993 7-3254604 | 121745396 19.0000097 | 12.1745493 | 37 
_24 | 7-$439338 | 9:99993894 | | 7:5439444 | 12-1560556 | | 10.0000106 | 12.1560662 | 35_ 
25 | 7-$616623 | 9+9999555 7-3616738 | 12-1383252 10-29000IT15 | 12.1393377 | 3 
26 | 738786953 | 9-9999376 7.3737077 | 121212923 10.0000124 | 121213047 | 3 
27 | 7-5950854 | $+9999366 78950988 | 121049912 | | 10.0000134 | 12-1049146 | 33 
25 | 7-9108793 9-9999555 7-9105938 | 12.0591062 10.09000144 | 12.0891297 | 3 
1 29 | 7-9261190 | 9+9999545 7-9261344 | 12.9733656 | 109.0000155 | 120738810 | 31 : 
39 | 7-9408419 | 99999835 | | 7-94095584 | 12.9591416 | | _10.0000165 | 12.0591581 | 30:5 
L.Co-Sine, | L. Sine. L.C0-7 -Targ. | L. Tangent. "I L.Co-Secant. L. Secant, | M 
& DEGREEFS. | 
Latitude 09 Deg. oo Min. South Declination. 
oj4| 214 4 |4 6 |d 3 [4 10 d. 12 | 4. 14|4|16| A [18 4. 20|d| 2214234 
* m.b. m.| m.|b. m.\ mb. m.| m.13. [44 'b, m.| 1. b, m.| m1.\b. m.| 1m [5. m. A's m. m.b. m.|m.\b, n.| 114þ 
SN, 12.0] [12-0] [12.0] [12.2| [12.0] (12.0 [12.0 12-0] 12.0] |12.o [12 12.0 
I | | [92-1] 1109-2} 2Þ0.4] 2120.6] 2,008] 1 00.9] 2/0-11 22-13] 2/9. 15] 2/0-17] 210.15] Vo0.29 
2|& |_:3| 325) 39-9] 42-13] 42:17] 30-20] 310-23] 4-27/_4Þ-31| 40:35} 40.39] Jo-b2 
3 | & | [0945] 5]Þ-19] 5-15] 6Þ-21] 60-27 512432) 619-33! 6[2.44| 6.50} 60.56 7/103 511.08 
4 00.48 $10.16 $10.24} $12.32} 90.41] $:0.49/ 9 92. 58. g|1.07| 91. 16] 91-25 1011435} $1.43 
5 Y __ (0+1211210-24/1219436.1% >48113 CONLNDE! 14/t, *29,14|1-43|14 1+57j15 15/2, --1211312.2: lg'2. 
5s | > 0-20ſ20[0.40ſ20 L.002c|1+20ſ21|1.411292+ 1029/2 $39,2913-08[29]3«37(29/4- +.06(61]5.57| 
7 0.50[50]1 44050 2-305<3. 2004.10 | 
| 
| 


ABLE 06 


A 


: — 
"Natural and 


"a o DEGREES. 
| M {| N. Sine. V. Co-Sine. V. - Re {V. Co-7 -T'2ng. N. Secant. |N.C0-Secant. 
[ 30 | "$7265. _ $7265 | Oe 10000380 | 11459301 | 30 
31 | .9go174 | 9999593 | #5 | 11089205. 10000406 | 11059656 | 29 
| 32 | $3083 | 9999566 | 93057 10742649 10000433 | 10743114 | 28 
33 95992 | 9999539 | 95996 | 19417094 10000461 | 10417574 | 27 
34 | 98900 | 9999511 | g$905 | 10110699 10000459 | 10111185 | 26 
35 | 1loi8cg | 9999452 | | lonS14 | 95217943 10000518 | 98223033 | 25 
35 | _104m15 | 9999452 | ,__104724 | 95459475 10000548 | 95494711 | 24 | 
37 | 17627 | 9999421 | 107633 | 92908457 | 10000579 | 92913869 | 23 | 
35 110535 | 9999359 ! 119542 | 994633 36 | 100COGLLI | 90465863 | 22 
29 | 113444 | 9999356 1 113451 | 55143572 | 10000644 | 58149244 | 21 
+ 40 | 116353 | 9999222 | 116361 } $5939791 | 19000677 | 55945609 | 20 
441 | 119261 | 99992659 | 119270 | 53543597 ; 1C000711 | 53549470 | 19 
42 | 122170 | 9999254 122179. $1847041 ; _1c090746 | 81853150 | 158 
43 | 125079 | 9399215 | 125958 | 79943430 | 10000782 | 79945684 | 17 
44 | 127957 9999151 127995 75126342 10coodh1g | 78132742 | 16 
| 45 | 130596 | 9599143 130997 | 7639000 loo00857 | 76396554 | 15 
46 | 123$05 | 9999104 133817 | 74729165 19000896 | 74735856 | 14 
47 | 136713 | 9999065 136726 | 73135991 10000935 | 73145827 | 13 
_45 | 139622 | 9999025 _139635 j_71515079. | 10000975 | 71622052 | 12 
49 | 142530 | 9998984 142545 | 72153346 10001016 | 7C160474 | 11 
5& | 145439 | 9995942 145454 65750057 10001958 | 68757360 | 10 
51 143248 | 95998899 145364 | 67401854 10001101 | 67409272 | 9 
"52 | 151256 | 9998855 151273 | 66105473 100011 45 | 66113036 | $8 
| $3 | 154165 | 9998811 154153 -| 64558005 ICO1159 | 64565716 | 7 
34 | 157073 | 9998766 _157293 | 63656741 _19001234 | 63664595 | 6 
55 | 155982 | 6998520 160002 | 62499154 10001280 | 62507153 | 5 
55 | 162890 | 9998673 | 162912 | 61352995 10001327 | 6191050 | 4 
57 | 165799 | 9998625 165821 | 60305829 10001375 | 60314110 | 3 
53 168707 | 9998576 169731 | 59265572 1CCO01424 | 59274308 | 2 
59 | 171616 | 9998527 171641 | 58261174 10001473 | 558269755 | 1 
-60 | 174524 | 99938477 _174551_| 57289962 10001523 | 57238659 | © 
V. Co-Sine.| N. Sins, .V. V. Co-Targ. N. Tangent. IN.Co Secant.| N, Secant. | M 
$ DEGREES. 
£ | Latitide 1 Deg. oo Min. North Declination. 
| lojdſ/2|]ti|4|d/6|d| 8 al 10d, 1 4, 14 4. 16|d[18|d [20 4 22 | 41233 
b.m.m.\b.m.| m. b. m.\m.\b. m.\m. 1h. m.\m.|h. m.| 1m 16. m.| m.|þ. 1. m, h. m. m.\h. m.| m.\b. m.' 11, b. m,, m.\b. m. 
NS 12.c} jI2.0] |I2.c} [12-0] [12.0] JI2-C] [12-0] [12.0) 112-0) II2- ol 112.0] 12-0 
I 20.1] 1100.2] 200.3] 2100-5] $20.7] 105] 2-10] 20-12 20-14; 21» 16! 20.15, 110-19 
BE {p22 202-5] 3oobf 212-11 gag aÞ-i7] 2-21) 40.25] 42-29 4-22] 40.37] 312-40 
3. O04} 5j0C.9 50.14 <[2.19] 519-24] 5j-2gf 61]0+35 60.41 610.47] 6 ©-53/ 7.1.09! 5[1-05 
4 O07 70-14 7 0.21 & 2429 LI. +37 $10.45 910.54 913 «03 ©:1.12; © I-21! IO I, «+21 $11-39 
b& | | fol 110-22/1110-33 L1110+44/1212» 2-56,145L-1c I4 1-24]14/1-38/1511-52 52 14]2-06'17,2.23 14/2437 
| 6 Þ.1911910-38 19 0.57|19}1-16/19]1+35, 2712-02 27]2-29]28/2.57, 28/3.25'2$13-53 1.7!5.00 
2 0.4545 '1-20 46 2.06!4613.0214613+48/ 
EL | BW. 


AAS yak. — 


pe. > a. th. 


th... at 


Artificial Sines, Fangents, and Secants. 
A o DEGREES. 
M L. Sine. L. Co Sine. L. Tangent. | Z. Co-Tang, | | £. Secant. 200 Co-Secem. | _ 
30 |_7-9408419 | 9. 9999835 7-9405554 [1251s | 10» COCOIGs 12 0591581 30. 
31 | 7:9550819 | 9.9999823 | | 7:9550996 | 12:04490c4 | | 10-0020177 | 120449181 | 29 
32 | 7-9658698 | 9.9999512 79655586 | 120311114 | 10-09901$8 | 12-0311302 | 28 F 
33 | 7-9822334 | 9-9<99509 7-9822534 | 12+: 177255 | 10-0CC2290 | 120177656 | 27 
34 | 7-9951950 | 9.9999758 7-9952192 | 12:2047%09 19-0OCC212 | 12:CC45C20 | 20 
35 | $.0077867 | 9.9999775 $.0078092 | 11.992190$ | | 10-2c90225 | 11 9922133 | 25 
36 \_8.0200207 | 9.5; $$999762_. $.0200445 | 11-9799555 | | _10-£c00235 | 11.9793793 | 24 
37 8.0 »OJZIG195 | 9» 9999745 99319446 | 11-9650554 | 19.0CCC252 | I1.9659805 Z 
33 | $.0435009 | 99999735 $.0435274 ; 11-9564726 10.CO00265 | 11.9564991 | 22 |} 
3 $.0547314 | 9-9999721 $.5543094 | 11-945 1g06 | I 9-£CCO279 | 11-94521t6 ] 21 
40 5.055 7763 9-9999706 $.0658057 | 11-2341943 L 2.CCO029% | OT 20 
41 |. 50764997 | $-9939691 $-C765306 | | Il 1-9234534 I0.0COOJCY | 1T1.9235©93 | 19 
42 | 30869646 | 9.999967 | | $:0869970 | 11:9130030 | | 10:0200324 | 11:9139354 4 [13 
3 | S-0971832 | 9.99g9660 $.0G72172 þ L11-9027325 | 10.£000340 | 11s+ 09028168 | 17 
44 | 341071669 | 9:9999644 $.1072025 | 11+$927975 10.2000356 * 11.*g928331 |} 16 
45 | S-1169262 | 9+.9999628 $.116$634 | 115530366 10.0C00372 ILI1-£$20739 | I9 
45 | 81264710 | 99999611 $.12650g9 | 11+<734g0l | 100200359 | ls 734293 | 14 
47-| $-1355104 | 949999594 $.1358510 | 11-9541490 | 10.C000406 | 1t.*6415$ SLE I 
45. $.1449532_ 9-9999577 514499560 _ _11-555co044 | [| 10-£000423 *_11-555' 2995 | B27, 
49 | $.1539C75 | 949999559 $.1539516 | 11-$460484 | | 10-0000341 | Ll $460925/ Ll 
50 | 8.1625958 | 9 9999541 $.1627267 | 11-$372733 19.cc00459 | 1.373192 | 19 
5l | $.1712804 | 9.9999522 8.171322 | 11.$236718 | 10.000047S | 2 9 4 
52 | $.1797129 | 9-999950J3 $.1757626 | 11-5202374 1O.ICCC497 | HY2<2571 $ 
3 | $.15879948 | 9.99994$4 | $.1550364 } 11.5119536 EEE ; T1.5420152 F 7 
54 | $-1951020 | 9:9999464 | | 5-1961556 | 11.5038444 _19.0500535 j 11.50 $950 | 6 
55 | $-2040703 | 9-995$444 | $.2041259 | 11+7959741 100000556 | 11-7959297 | 5 
56 | $.211$949 | 99999424 | | $-2119526 | 11-7800474 19.0C205 55 | 11+-7SS1051 | & 
57 | £-21956811 | 9:999940} | 3$.2196408 | 1 7803592 10.00005$g7 | legSo418g | 3 4 
53 | $.2271335 | 9-99993$2 | : «2271953 | +5 272d 47 10.0COCG1S | I1-7725665 | 2 
$9 | $.2345565% | 9.9999360 $.2346208 | 117653792 | 10.0000640 | I1.7654432, 1 
& | $:2413553 | 9:9999338 | | $:2419215 | 11-7580785 | | 10.0000662 | 11.7581447 ©. 
L. Co-Sine. #. Kam | L.Co-Targ. | L.Targent. | L. Co-Secant.! L. Secant, M 
& DEGREES. 
Latitude 1 Deg. 00 Min. | Sour th Declination. | 
|o|d| 2 |d. UE 6 |d| 8 |4 10| d. 12 |d.|14\d 16 6|d, 18\d/ 20{ 2214123, 
b. m.| mb. m.|m.\b. m.'m[b. m.) 11 |. =. mn 'b, m. mb. m. m. bm, m |, m, m.9. m., m.9. m, 'm|þ, m m.h, m, 
SN 12.0] [12.0] [12.0] [12.0! [12.c [12.0 12.0; {12.0 [12.0 [12-C [112.0 [12.C [124© 
I '00.1 110.2} 11003} 2 0 2 5047| 2/00.9] 1 O.IO, 1.0» 1 «12 13] 2/215 2 2.17, 2 O«-IG} 40.24 
2 j0:2)_3/9:5] 2Þ0-b! 2ÞÞ.11] 350-14) 412-18] 20r21) 410-2 25] 4[-2g\_412:33| 42:37 310-4] [2:43 
3 00.3 5100S] 510.13! 5 215} $0.24] 619-30] 50-35 6,0 _ &þ.47/ 610.57 6'0. 59 CR »O5| 41-19 
4 loceg] $10.12] $lo.2c $i 28! $5 +36| 919-45} $0453 9,102, $|t.11 oſte2: 9/1. 2910] 1.35] 41:47 
5 00.6 12Þ+18]1210+30/1210.52,17 L-05|13|LOS[14[1-22 14,1 -3614h 50 14]2-04j14/2 2-15 1712.35|14/2.49 
6 [0.10 20.30/20 0450|20/1.10,20 1+30/21/1.51/29/2-20 29 2.49;25|3-1012913-47[29/4+ 1613 5el9 
7 [0-20[49]1-09j49 nn Ze5 $156 $-485C|4+ 25| | i | 
ot | 
CY A 2 EY EY 0 eh ny 20m Ws i ——_———_ Seem. | WR RY £9. - ] 
MY wy = | | 
| | | j | | ; 
| = WH 


Sx; a FS 7 « 
AB L E 0f 


A 


Vi 


I | *1 DEGREE. TY® 
"© M | N. Sine. [N. Co-Sie. V. Targent. |. Co-Tang. N, Secant. \N.Co-Secant, 
_0_ 174524 | 9998477 174551 | 57289962 _10001523 | 57298688 | 60 
1 | 177432 | 9998426 177460 | 56350590 L0001574 | 56359462 | 55 
2 | 180341 | 9998374 1580370 | 55441517 10001626 | 55450534 | 58 
3 | 183249 | 9998321 183280 | 54561300 10001679 | 54570463 | 57 
4 | 185158 | 9998267 186190 | 53708537 I0001 733 | 53717896 | 56 
, 5 | 189c66 | 999$212 189100 | 52582109 10001788 | 52891564 | 55 
_6.| 191974 | 9998157 _192910 | 52050673 [_10901343 | 52090272 | 54 
7 | 194583 | 9998101 194920 | 51393157 10001899 | 51312902 | 53 
8} 197791 | 9995044 197830 | 505455c6 I0001956 | 50553396 | 52 
' 9 | 20c699 | 9997986 . 200740 | 49515726 I0002014 | 49825762 | 51 
10 | 203608 | 9997927 203650 | 49103551 10002073 | 49114062 | 50 
II |: 206516 | 99978367 2c6560 | 45412984 10002133 | 48422411 | 49 
"x2 |_ 209424 | $997805 _ 209470 | 47739501 10092194 | 47749974 | 48 
413 | 212332 | 9997745 212380 | 47085343 100092255 | 47095961 | 47 
- 14 | 215241 | 9997683 215291 | 46445862 10002317 | 46459625 | 46 
-15 | 212149 | 9997620 218201 | 45529351 100023S0 | 45840260 | 45 
Þ 16 | 221057 | 9997556 221111 | 45225141 12002444 | 45237195 | 44 
, | 17 | 223965 | 9997491 224021 | 446355g5 10002509 | 44649795 | 43 
$18 |_ 226873 | 9997425 _226932 | 44000113 20002574. 1. 44977450 | 
"19 | 229781 | 9997359 229842 | 43505122 momen of bp. iioamf 
20 | 232690 | 9997292 232753 | 42964077 10002705 | 42975713 | 40 
21 | 235595 | 9997224 235663 | 42433464 10002776 | 42445245 | 39 
"22 | 233506 | 9997155 238574 | 41915790 10002545 | 41927717 | 38 
- 23 241414 | 9997085 - 241484 | 41419555 10002915 | 41422660 | 37 
24 |_ 244322 | 9997014 —244395 | 42917412. 10002986 | 40929629 | 36 
*25 | 247230 | 9996943 247305 | 40435537 10003055 } 40445201 | 35 
.26 | 250138 | 9996571 250216 | 39965460 10003130 | 39977969 | 34 
'- 27 4 253046 | 9996798 253127 | 39595595 10093203 | 39518549 | 33 
F. 28 | 255954 | 9996724 256038 | 39956771 10003277 | 39069571 | 32 
.: 29 258862 | 9996649. | 258948 | 35617735 10003352 | 38630683 | 31 
{30 | 261769 | 9996573_ _Jo1v59 | 33188459 lo002420 1 22502550 | 
[> V, Co-Sine.| N. Sine. N.C&Tang. N. Tangent. N.Co-Secant.i N, Secant. | M 
58 DEGREES. 
[ Latitude 2 Deg. oo Min. North Declination. 
-_ o [4 2 |d| 4. d. 6 d.| 3 |d.| 10[d.| 12|d.| 14 Fd, 16 |4.| 15] 4) 20]d.| 22 |d 235 
— Wb.mim.b. m.\ |b. m.\m. b. m.|m.[h.m.\m. \b. mem. (b. m.'m h. m % þ, m.|m.|b. m.|m.|b, m \m. (b. m.\m. 16. m. 
N112.C|n $/12.0} [12-0 [12.0 12.0] [12.0] [12-0] |12-c| [12-0] |12-C] |12.c} [12.C| [12.0 
I 2] 1 00.1] 200.3] 2100.5] 21007] 1100.5] 1 00.5] 210.11] 210-13] 210.15] 210-17] 16.18 
22 [9:4] 2|__ |_ [09:2] 3100-5] 4100-9] 41-13] 3Þ-16] 40:25] 4/2:24]_4/2:25] 40-32] 410-36} 210.38 
3 loos| 3 20-3] 600-9] 61-15], 710-22] 519-27] 60.33] 6039] 610-45] 6.51] 610.57] 4[1.01 
4 jPO-8| 4 205] go-14] 5[>-235100-33] £[Þ-41] 90.5] 90.59] $1105] gft.19]10]1-27] 511.35 
2M -odt, i) —|-0-S 1310-21 1419-3 511412-49[1411-03]14 Le17 141-31 1411+45]15]2-00116/2-16[14/2.30 
6 [0.16 ..- 0.14 220.36 22(0+58[23|1+21[25]1 +4929 '2-1$129 2.47|29]3+16129[3+45|1-1]4+46 
7 P40] 7; 242715$[1-25|59]2+2415$|3+23 
N E[5.90 | 
——_——_——_— —  — ___ _—_ ks. 


- BÞ 


F 


#- 


Artificial Sines, Tangents, and Se 


_—OOg 


Cants. 


—_— | Tr DEGREE. 6 
| MT_Z- Tim. | 1 Co-Sime. | | L. Tangent. | L. Co-Tang. | | Le Secam. | L:Corvecam, | 
|S | $:241b553 | 9:9999335 | | 8-2419215 | 11-7550755 | | 100000661 _| 117551447 | 60 
1. | $-2490332 | 9-9999316 8.2491015 | 11-7505955 10.0000684 | 11-7509668 | 59 
2 | $-2560943 | 9-9999294 8.2561649 | 11-7438351 10.0000706 | 11-7439057 | 58 
3 $.2630424 | 9-9999271 $.2631153 | 11-7368347 10.0000729 | 117369576 | 57 
4 | $-2698810 | 9-9999247 8.2699563 | 11-7300437 10.2000753 | 117301590 | 56 
| «5 | $-2766136 | 9.9999224 ps 11-7233088, 10-0000776 | 117233564 | 55 * 
6 | $-2532434 | 99999200 $.2333234 | 11-7166766 100000800 | 117167566 | 54 
—2 | $.2597734 | 9+9999175 $.2398559 | 117101441 10.0000825 | 11-7102266 | 53 
Q | 8.2962067 | 99999150 2.2962917 | 11-7037083 10.0000850 | 11-7037933 | 52 
" $.3025460 | 9-9999125 8.3026335 | 11-6973665 10.0000$75 | 11-6974549 | 51 
10 | $-3087941 | 9-9999100 $.3033342 | 11-6911158 10.0000900 | I1-6912059 | 50 
_ | 8.3149536 | 99999074 $.3150462 | 11-6549538 | | 10.0000926 11-6850464 | 49 
12 | 8-3210269 | 9:9999947 | | 83211221 | 11-6788779 | |_10.0000953 | 119799731 | 48 
13 | $.3270163 | 9-3998021 $.3271143 | 11-6728$57 10.0900979 | 11-6729837 | 47 
14 | $-3329243 | 949995994 $.3330249 | 116669751 | | 10-0001006 | 116670757 | 45 
14 | $-3337529 | 99995966 8.335856} | 11-6611437 | | 10-0001034 | 11-6612471 | 45 
16 | $-3445043 | 9:9995939 $.3446105 | 116553895 10-0901061 | 11-6554957 | 44 
19 | $-3501805 | 9.9998911 53502895 | 116497105 10.00010$g | 11-649S195 | 43 
18 |_$-3557835 | 9.998882 | | 8-3558953 | 11-6441047 | | 19-2p01118 | 11:0442165 | 42. 
19 | $-3613150 | 99995353 $.3614297 | 116355703 10.0Q901147 | 116356850 | 41 
20 | 8-3667769 | 9-9995524 $.3665945 | 11-6331055 10.cop1176 | 116332231 | 40 
21 | $.3721710 | 9-9998794 $.3722915 | 116277085 10.0091206 | 11-6275290 | 39+ 
22 $.3774955 99993764 3.377622} | 116223777 10.0001 236 | 11.6225012 | 3s 
23 | $-3527620 99998734 3.3829586 | 11-6171114 10.000266 | 11-61723S0 | 37+ 
24 |_$-3879622 | 9-999370}3 $.3830918 | 116119082 | |_10-200þ297 | 11:6120378 | 36: 
'25 | $.3931008 | 9-9998672 $.2932336 | 11-6067664 10.0001325 | 11-60689g92 | 35 
26 | $+-3981793 | 943993641 8.2993152 | 116016848 10.0001359 | L11-6018297 | 34 
27 | $-4031990 | 9-999860g9 $.40333$1 | 11-5966619 10.0001391 | 11-5968010 | 33 
28 | $-4081614 | 9-9998577 $.4053037 | 115916963 100001423 | 11-59153S6 | 32 
29 | $.4130676 | 99998544 $.4132132 | 115867568 10.0001456 | 11-5369324 | 31 
30 | 8-4179190 | 99998512 | | 8.410679 | 11-5819321 | | 100001458 | 115320310 | 3or 
L. Co-Sine. | L. Sine. L. Co-Tang. | L. Tangent. | | L.Co-Secant. | L. Secaut. | M 
WR 88 DEGREES. 2 
Latitude 2 Deg. oo Min. South "Declination. 
29215 414 1 OE CS 
b. m.| m \b. m.| mb. m.| m.\b, m.| m.\þ. m mb. m.|'. hb. m. m.h. m \m.h, m./m, b. m.\ m.b, m.| m.1b. m.| m6. m 
$N|12.0| [12-0] |12.c| [12.0] [12-0] [12.0 [12.0] [12-c| [12.0 [12.0] 12.0} [12-of [12-0 
1 100.2] 1100.3] 110.4] 2100.6} 2100.8] 20.10 110.11] I19-12} 2/0.14 2,0.16| 210.15! 20-200 210.22 
2 100-3] 3100-6 _ 3160-9] 310-12] 4-16 40-20 310-23; 3 2-26] 410-39] 4/0:34 410-35} 4/9-42]_3[2+45 
3 jo0.5| 5P.10| 5Þ-15| 5/0.20] 610.26] 60.32] 510-37, 60.43! 60449) 6/0455] 61.01 711-08 211-11 
4 jo0.$] $10.16] $j0.24 $j0 32] 5-40] 90.49] 510-57, 9.1.06} $[1.15| 91-24) ${1.33}10) 1-43] $[Le51 
5 [2:121120-24/12Þ-30|12/0-48/12]1-00[13/1.13]141+27 14/1-4114/1-55/14/2.09/14/2-23/17/2-42]14[2:54 
6 6.16206.36/21Þ5 21/1+18|21[1+39|21/2-00j23[2-28 29/25 7.29/3«26-29|2.55 294-241-0524 
7 10.40 n -28]43[2-16|49|3.0514913+54 $9 4-43 | | | 
w- fone lenfouon francs [oo fownn fon foo Ree ene ee eee ee ee te LS 


vas 


4 TxBue of N 


x © . - 
- . 
- SL . + = 
» S 


—@ 


i DEGREE. 
M | N. Tine, ine. |, Co-Sine, V. Tavgen: | V. CorT eng. | N. Secant, 3N.Co-Secant.) 
3o |_261769 | 9995573_ 261859 | 38183459 | 10003428 | 38201550 | 30 
31 | 264677 | 9396496 264770 | 37765613 10903505 | 37781849 | 29 
F 32 | 217585 | 9996419 267631 | 37357892 | 10003552 | 37371273 | 28 
© 1J 33 | 270493 | 9996341 279592 { 36956901 10003669 | 36969528 | 27 
1] 34 | 273401 | 9956262 273593 | 35562659 12003739 | 36576332 | 26 
*} 35 | 275309 | 9996192 | 276414 | 36177596 10003819 | 36191414 | 25 
£4 36. 279216 | 9996101. 279325 |_358090553 _10003900 | 35814517 | 24 
ET 37 | 252124 ' 9996019 282236 | 35431 1252 10003982 35445391 | 23 
+ | 33 | 285032 | 9995936 255148 | 35069545 10004065 |} 35983%00 | 22 
J 29 | 257940 | 9995852 235059 34715115 L00041459 } 34729515 | 21 
4o | 250547 | 9995763 - 290970 | 34367771 10004232 | 34382316 | 20 
41 | 293755 | $9955%4 293882 | 3492739 10004317 j 34041994 | 19 
_42 |__ 296662 \ 995595 | _ 295793 3393509 10094493 ! 33795345 | 18. 
43 | 299570 | $995511 | 299705 | 33366194 10004499 | 33351176 | 17 
44 | 20247 | 9995424 302616 | 33045173 10004575 | 33060300 | 16 
4s | 305385 | 9995956 305528 | 32730264. 10004667 | 32745536 | 15 
46 | 3c3293 | 9995247 308439 | 32421295 10004756 | 32436713 | 14 
47 311200 | 9995157 3113 x | 321150y9 10004545 ! 32133663 | 13 
48 | 314108 | $995c66. 314263 | 31520516 10004937 _ * 31836225 12 
49 | 317015 | 9994974 317174 | 31525392 10905029 | 31544246 , 
5O 319922 | 9994551 320086 | 31241577 ICOO5122 | 31257577 | i0 
| 51 | 322830 | 9994758 322998 | 3995$925 10005215 | 30976074 1 9 
I] 52 | 325737 | 9994694 225910 | 30653307 10005309 | 3699558 $ 
* 53] 325644 | 9994599 325522 | 30411550 10905405 | 30 428017 | 7 
+434 | 331552 | 9994503 - 331734 | 39144619 _ 10005501_| 30161201 | 6_ 
> | 55 | 334459 | 9994406 334545 | 29532299 10005598 |. 29899026 | 5 
56 | 337366 | 9994308 337558 | 25624499 10005696 | 29641373 , 4 
57 | 340273 | 9994209 340471 | 29371106 10095795 , 29358124 3 
58 | 343161 | 9994109 343353 | 29122005 10C05 594. : 29139169} 2 
59 | 346088 | 9994009 346295 | 25877059 10005 994 25394398 1 
4 50 | 345995 |_9993903_ 349208 | 23636253 _ looo6cgs ! 25653705 | © 
NV, Co-Sine.| N, Sine. N.Co-Tang.' N. Tangent. N.Co-Secant. N. Secant. | M 
| 5$S DEGREES. 


| Latitude 3 ; Deg. oo Min. 


— <> C———— —— 


Nach Declinatio, 


di 2 |d.[ 4. dis 27 "$4 < 101d. | 1 a. | 14 
4m. 1b. m.\ 1b. m.\m. b. m.\m ek b. m.|m. |þ. m.'m. h. m 
n$12.0] [12-9 [12-0 12.0) 112-0] [12.0] |12-c 
I 00-1} 1,00.2] 210 4| 2120-6] 1120.7] I 00. 
| 2] |__ [00-2 3/005 2120. 8} 410-12 3Þ»15]_3 O15 
3 004? 5 005 512-13] 610-19] 512-24] 6 043C 
4 O05 $0.13 b[5.21] $10-29] £10.37] 9 0.46 
5 _ [c0-5j11P«I9|12 2-31[1210-43[1412+57, 14/1 11 
= 0.12 196 21] 20/0.51]2C|1+11]25|1. 39/28 2.07 
7 5-161{531[1-09] 5412.03j54[2+57 
| LL SEAL LLC 


d. 


16 [4.| !1':|4| 20]d|22 
.1b. m.\m.\b. m.\4. \|b, m Im |þ. m 
12.0] |12.c} [12.c} [12 
O10] 210-12] 21014] 21-16 
2:22] _4/2:2 410-30] 419-34 
0.36] 619442] 610.48] 610.54 
O.55} 911-04} G:1.130IC|I»27 
I-25|14|1+39\15|1+54116/2.1C 
2.35129|3-24/2913+33[5 $14+31 


mY SY" 


T':-- 


4 


Artificial Sines, Tangents, ad Secants. 


—_— As 


w—_ 65: #6 I DEGREE. 
M RA SIne, EO L. Tangent. E L. Co-T ang. | £, Secant. | £.C Co-Secam, (OO 
30 $.4179199 949999512. $.41 50679 11-5519321 | | 10 ; 2001458 | 11 I1ls 115820810 10 | 30 
A+ 4227168 | 99998478 | | 8-4228690 | 114577131c | | 19.0001522 | 1+ 3972932 | 2 
22 | 8.4274621 | 9:9998445 | | $-4276176 | 11-5722$24 | | 19.0001555 | 11+ 45725379 | 23 
33 | 84321561 | 9-9998411 $.4323150 | 11-56756850 | | 10.0001559 11-567$439 2 
- | $-4367999 99998376 $.4369622 | 11.563037$ | 10+520C1624 | 115532001 26 . 
© 940640 99995342 3.4415603 | 115554397 | 10.0001 658 11-55 $6056 2 
FL 54459409 _9-9998306_ $.4461103 11-5525597 | Los 1501694 _ 11-S<40 3 
3Þ | $.4504402 | 9-9993271 $-4506131 | 11-549386g (30: 2 TE. 
+5493 «DOO1 11, y 
33 4545934 | 9+9993235 £.4550699 11-5449301 10.0200 1765 | ti 45100 2 
39 4593013 |! 9-9995199 $-4594814 | 11-5405186 10.0001501 | 11.5406987 | 21 
49 8.4636649 | 9.9998162 5.453546 11-5361514 10.0001538 | 1153633 - : 20 
41 SaIen9O | 9-9995125 $.4681725 | 11-5315275 10.0001575 1 1 
42_ bn 9-9995058 | | 5.4724535 | 11- 45275462. | 100001912 11:$279374 + 
"43 $.4764954  9-5998050 | | $-4766933 | 11: ——_—— 
£23306 OSOC $22 
44 $.4506932 | 99995012 $.4505920 | 11. T0. = | —— mn we 
45 $.4345479 ' 9- 5997974 8.4850595 | 115149495 10.5002026 opt : 
4 8.48896272 , $9:9997935 $-4591696 | 1145105304 | 10.2202065 | 115110368 4 
47 $.4930398 | 9.9997596 54932502 | 11» $£c67158 | 10.99021C4 | 11-5 Modena 2 
48 8B. 4970734 _ 99997556 . 5-4972928 | 11.5027272 | |.15 —_— L1- 1:5029216. = | 
49 8.5010798 ; 9-9997917 $.50142952 | 11-4957018 | | 10.5c02153 | 11-4g89202 | 11. 
50 E.5050447 ' $+9997776 5.505272 | 11+4947329 | 19.COO2224 11. mT + 
5l | $-5039736 ; 9+9997736 $ $092CU1 | 11+457999 | 19.0c02264 | 11 — 4 
52 | $. 5128673 | 9+ 9997695 845130978 I 1-4$550922 10,CCO2305 I nh. 4 
53 | $.5167254 | 99997653 55169610 | 11-45303$7 ” 0002347 - - 
536] 8, «9205514 ! 9+ «9997012 $-<207902 | 11-47 93 \CO2398 4232730 f* 2 
55 | $.5242430 9-9997570 $.5245260. at ge = —_ 0044000 2 
56 | $.5251017 | 9:5597 27 | $.5262400 | <9 6 uh ws pe. 2247 a4 | 81. 4756570 5 
57 | $-531d251 | 9+ 5997454 | $.5320797 | 11-45-02 . 40.0-02516 __—_ 993 þ 
58 | $.5355228 | 949997441 | d.5357787 | 11-4642213 10.0C92559 Wal x 1. - 
$9 | $.5391%6; | 9- 9397398 $.52904465 | 11 4555534 1000-2402 | 1 Par {Lim : 
60 $, $.5428192 0:9997354 | - «<4 420538 _IT.. 4569162 — ; 11-4571608 . 
2 > 1 ons. 4p j * Fs © 
| L. Co-Sinc, | L. Sin*, | L. Ce- 0-T arg. EE» Tangent, | L,Co-Secart. ! I. Secaut. | M_ 
$8 DEGR EES. 
___ Latitkde 3 Deg. oo Min. Sowth Derlination. [ 
DEJA zfa[4 [df [4] 814713741 4 164] v3] 36f7 —TITTT) 
. m, b. m.| m.1þb. m.|1n.' 6. m. | m.\þ. m |. b, m1 11. [ek oft [of nn nth eng 
SN|12.0] [12-0 T; [12.0 12. "he F BY E þ = mpg M, Þ, m1 17.9, m | 41h. m.7w-þ, m. 
1 [99-2] 100-3] 1Þ9.4} 2700.6! 2108.8] 2'0.30] 1] v1; 2/12 Roy 112.9, $12.0] 2 
2 C045} 3{00-8 21-11 210.14) 4 2.1% 40.22 a 5 2.08 5! £0.17} - 19] £\'+21} LID+22 
yg = p__- AI BoS8 251 3 2-28 _40+32 49.36; 4140 g/0.44} 20-47 
3 [c0.8| 51.13] 5-18] 510.22] 61.28] $0.35 $564 10 60.46 60 _ | —_ 
4 P12 20] $6.28} 9\0.39} ofo.45 96.53 $/1.c1| ol. = 52) 6+ 3.<5! Et. 04) 5 1. _ «(1.15 
5 1© +18/1 2/0. +ZO 12þ-42|12/0.54\1 211 .08131.19/14/1.32 2121 474 19} 01. 28] mT 27 {C1 +47 $]1.55þ 
6 (0. 291250-49 2011 .0g129]1 .29/2c|1 4G oTog/28/2.2 Mr gs — $2:011142, 15115)2- +3 1162-46114 1-0 
7 [0+59/4 1-46! 4712-3: 1713-2c{47 4.07 184.55 "_— "7, oO 8 30 $32%29'4- 2129 4+31 55/5429 | 
> 22 8, JE *® 0s 3 Mi © F | 


& 


FR 


—_— 'E al- 
_r_— 2 DEGREES. 
q_M | _N. Sine. |. Co-Sine, N. : TangentyN. _Co-Targ. | : Secant. |N.Co-Secamty 
_© | _345995 | 9993908 _349208 | 28635253 | 10006095 | 28653708 | Go 
I | 351902 | 9993506 352129 | 28399397 | 10006197 | 28416997 
'] 2 | 35480g | 99937093 , 355933 | 23166422 10006300 | 28184168 
4 3| 357716 | 9993599 357945 | 27937233 10006404 | 27955125 
24 4 | .360623 | 9993495 360558 | 27711740 10006509 | 27729777 
©] 5 | 363539 | 9993390 363771 | 27459853 100Cc6615 | 27505035 
*|__$ | __ 366437 | 9993284 __ 3666383 | 27271456 10006721 _ 27289814 
. 7 369344 | 9993177 369596 |_ 27056557 10006828 | 27075030 
: 372251 | 9993069 372509 | 26844954 10006936 | 26863603 
*| 9 | 375158 | 9992960 375422 | 26636690 | 10007045 | 26655455 
IO | 378065 | 9992851 378335 | 26431600 10007155 | 26450510 
I1 380971 9992749 351248 20229638 \ 10007266 26245694 
12 | _388878 | 9992629 _354161 | 25239736 10007377 | 26049937 
Iz | 386785 | 9392517 387074 | 25834823 10007489 | 25854169 
I4 | 389691 | 9992404 389989 | 25641832 10007602 | 25661324 
I5'| 392598 | 9992290 392901 | 25451700 10007716 | 25471337 
I6 | 395505 | 9992175 395814 | 25254361 19007931 | 25254144 
I7 | 398411 | 9992060 398728 | 25979757 10007947 | 25099655 
+135 | 401318 | 9991944. _ 491641 |_245978326 _10008063 | 24917900 
*| 19 | 404224 | 9991827 | 424555 | 24718512 10003180 | 24738731 
>] 20 | 407131 | 9991709 | 427469 | 24541758 10008298 | 24562123 
| 21 | © 410037 | 9991590 410383 | 24357509 10008417 | 24388020 
1 22 | 412944 | 9991470 413236 | 24195714 10008537 | 24216370 
1.23 | 415550 | 9951349 416210 | 24025320 L0008658 24047121 
"| 24 | 418757 | 9991228 415124 | 23559277 19009780 | 23880224 
| 25 | 421663 | 9991106 422535 | 23694537 10008902 | 23715630 
-'| 26 | 424569 | 9990983 424552 | 23532952 10009025 | 23553290 
| 27 | 427475 | 9990859 427566- | 23371777 10009149 | 23393161 
28 | 430382 | 9990734 430781 | 23213566 10009274 | 23235196 
29 | 433285 | 9990608 433695 | 23057677 10009400 | 23079351 
| 30 | _ 436194 | 9990432 __ 436609 | 22903765. _loc09527 | 22925586 
Fi N. Go-Sine.| N, Sine. V.Co-Targ.\ N. Targent.| N.Co-Secant.| N, Secant. 
I; $7 DEGREES. 
b | Latitude 4 Deg. 00 Min. North Declimation. 
[Tz [7TT= [4514 874/10]4| 12[414[4[16[4|18]dJ20[d]22[4Þ33 
, — b.m. m. h. m.\m.|b. m. "\m 1b. m.| mb. m.| m.\b. m.\m.\h. m.| m.1h. m.| m.\b. 1. m.'b. m.} 1m. 
| SN12.c N $| [12.0] [112.0 12.0] [12-0] [12> I2.0] |I2+, I2.0} [12.0 
Þ[ 2 [rou2]_|_2 |_þoo.1] goo] 3|c0.9] 3þ-ro] 3þÞ.15] 3]Þ-19] 4þo:20] 41-24! go 42:32) IO 
| 23 joo 3 00.2] 4/006 515-16] 510-21] 610-27] 610.33 6.39] 6 0445 7,952] 5 
| 4 [0047 4 0042 600.5 719-21] $10+30] 9$19+39]100+49 10.0, 53.10/1 09. 10 L.I9) d 
z O-1T| | 5 |_ [£0-2/1110-131L: 1210+37/14]0+51114]L-05[L4[L-L9 14/1 33/14/L. 1+47/17 2.04/13/2-17 
\16 0.18 *6 0044/1910. 2} IgfL-01/28|1+29|/28|1+57 2-25] 28/2:53 532813 «21/56 417 
7 [0435 7 0.10 46,0456]: 4712+29 | | 
[NE3-35|_[__ | WE Þ $6: + © 8 WW UN 5 = 
47 © a 
: 


wy, 


_ Artificial Sines, Tangents, S 
PF 2 DEGREES. | 
M | £ , Spe. | L. Co-Sime. L. Targent. | £. Co-Tang., L. Secant, | £. Co-Secant. | 
oO | 8. "$.5428192 | 9-9997354 | |_$-5430335_ 11+4569162_ 10-0002646 | 11 11-4571308_ 60. 
1 | $.5464218 | 9.9997309 8.5456909 | 114533091 | | 100002691 | 114535792 | 59 
2 | $:5499945 | 9-9997265 $.5502683 | 11-4497317 10.0092735 | 114500052 | 58 
3 | $.5535386 | 9.9997220 $.5535166 | 11.4451534 100002780 | 11:4464614 | 57 
4 | $.5570536 | 9:9997174 $.5573362 | 11-442653$ 19-0002826 | 11.4429464 | 56 * 
5 | $.5605404 | 9-9997128 $.5608276 | 11-4391 724 10.0002872 | 114394596 | 55 
6 | $.5639994 949997992 | 8.5642912 | 11. [+4357058. 10.0002915 | 11 1-4350006 | 54 
7 | $-5674310 | 99997036 $.5677275 | 11-4322725 10-0002g64 | 11-4325690 | 53 
8 | $.570$357 | 9-9996939 3.5711363 | 11-4258632 10.0003OIL | 11.4291643 | 52 
9 | $.5742139 | 9.9996942 $.5745197 | 11-4254893 10-0003058 | 11-4257S61 | 51 
10 | $.5775660 | 99996394 8.5773766 | 1144221234 10.00031C6 | 114224340 | 50 
It | $.5808923 | 9.9996846 $.5812077 | I1-4157923 19.0003154 | 11.4191077 | 49 | 
12 $.5841933 9-9996798 _$.53845136 hone Y _19.0003202 | 11-415$067 43 
1}! $:-5874694 | 3-9996749 3. $.5877945. 11-4122055 10.0003251 | 11-4125306 | 47 
14 | $.5907209 | 9-9996700 $.5910509 | 114959491 10.000330O | 11.4992791 | 45 |} 
15 | $:.5939433 | 9-9995650 $.5942$32 | 11-4057168 10.0003350 | 11-4060517 | 45 | 
i6 |] $:5971517 | 99996601 $.5974917 | 1140250983 10.0003399 | 11-4028483 | 44 
17 | $.6903317 | 99995550 $.6006767 | 113993233 10.0003450 | 11-39966$3 | 43 
118 | 8.  8.6034856_ 9-9995500 3.603336 | 11-3961614 | | 10.0003500 | 113965114 | 42 
19 | $.6566226 | 9:9996449 | 6059777 11-3930223 10-0003451I | 11+3933774 | 41 
29 | $.6097341 | 9.9996398 8.610943 | 11+3899057 10.0003602 | 11.3902659 | 40*} 
21 | 8.612235 | 9-9996346 $.613189%9g | 11-3S6SITT1 10-0003654 | 1t+3371765 | 39 
22 | $.6158910 | 9.9995264 3.6192616 | 113837354 10.0003706 | 11.3841090 | 38 
23 | $.6189369 | 9:9996242 3.6193127 | 11+3506$73 19-0003758 | 11.3310631 } 37 1 
24 | 3.6219616 9-9996159 _3+6223427 | 11376573 | 10.0003511 11+-3780384 26 
25 | 8.624965? | 9-9996136 $.6253518 | 113746432 | | 10.0003864 | 113750347 | 35 | 
26 | 8 6279484 | 99996082 $.6233402 | 11+27i6598 | 19-0003918 | 11.3720516 | 34 ; 
27 | $.6309111 | 9-9996025 5.6313082 | 11-35386917 19.0003972 | 113690399 | 33 
28 | $.6338537 | 9-9995974 3.534256} | 11+3657437 19.0004026 | 1143661463 | 32 
29 | 3.6367764 | 949995919 $.6271845 | 11+3625155 19.0004181 | 11.3632236 | 31 +} 
30 | $.6396796 | 99995 5365 4.640931 11-3599059 | | 190004135 | 113603204 | 30 
L.Co-Sin*, | L. Sine. L.Co- -Targ. | L.Tangens. IL. Co-Secant, | I. Secant. M \ 
$7 DEGREES. | 
Latitude 4 Deg. oo Min. South b Declination. 
| o d| 2 |d} 4 |4 6] {| © 14d. 10]. 12|d.| 141d. 16|d] 1814] 2014 22 4.233 
b. m. m.Þ. 1.1m. m.| mb. m. RE _ b. m.| m.\b. m.\ m6, 1a.) m.þ, m.\ m.Þ. m.| m1, m. m.þ, m. 
SN 12. [12.0 240, [12.0 12.0} [12.0] 12.0 [12 ©, [120 _— [12.0] J124C [12-0 
1 jO0+}] 1100544] 110254; 2100.7 210049} 210.L1} 10.12 2/0.14] 21.16} 20-18) 2-20] 210.22 T'o.2 
2 19947 31-19] _3]P+17 312-16 210.19 _4j0e +2} 31029 25 2/0-29] 41. +33 4 £37) 4þ-41/ 3 3/0.4< 304 
3 jO-LT] 510.16] 510-21! 50.26; $15.32 60.38 18 519-43 60449 6.55] 6/1.01) 611-07 "811-12] 5 «| 1.1%) - 
4 O+e16] $10.24} $j10+32! 510.40, | 248 9: 2457 $1. 5 91. I4 911-423] 911-32} 9]L-4ILOWS1 gl 1.59 
5_[0:24112/0:3611210-48112)1:00 17]! -12[13/1+25]1441+39 14 1-53114/2.07)14/2-21|1412-35|1 We52]_ 312.05 
6 [0+438[19{0. 53/20{1-13/20|1 +3 37:2 2C|1+57/20/2.17/28/2.45 29,3-14/2$[3.42123|4.10{2514+3815 515 +33 ' 
7 [1-17[45[2-02,45/2+47,45|3432 4514417146 5.03 | | 
-{.. 400 2 NONE 3X NO 66 1-1 Vol TH RR 8 OE 2 0 
| | 
at 


=p "4 4 
bd » a ” 
Tay anc 
PY 


_N. Sine. [N. Co-Sine.| N. Tavgent.| V. | Co-Tang.. N, Secant. 'N.Co-Secam., 
436194 | 9990482 _ _436609 | 22993765 _ 10009527 | 22925586 | 30 
"31 | 439100 | 9990355 439524 | 22751592 10909655 | 22773357 | 29 
1 32 | 442006 | 9990227 4424358 | 226292015 10009783 }.22624126 | 2g 
7} 33 | 444912 | 9990093 445353 | 22454096 10009912 | 22476352 | 27 f 
oF 34 | 447918 | 9989968 448268 | 22305097 19010042 | 22339499 | 26 
FJ 25 | 450724 | 9959837 451192 | 22163980 |» I0010173 | 22156525 | 25 
35 | 453639 | 9989705_ _454997 j_22921710 _I10010305 | 22044403 | 24 
4 37 | 456536 | 9989573 457912 | 21851251 10010435 | 219940g0 | 23 
33 | 459442 | 9959440 459927 | 21742569 LOOLDS7I | 21765553 | 22 
39 | 462347 | 9929306 462842 | 21605630 10010705 | 21628759 | 21 
1 40 | 465253 | 9989171 455757 | 21479401 10010840 } 21493676 | 20 
{4 41 | 468159 | 9989035 463673 | 21336851 10010976 | 21360272 | 19 
|_42 |_ 471064 | g986898 _4715%8 | 21294999 | | 10011113 | 21228515 | 18 
1 43 | 473970 9988761. 474503 | 21074664 10011251 | 21098375 | 47 
| 44 | 476876 | 9985623 477419. | 20945966 IOO11390 | 20969524 | 16 
45. | 479791 | 9988454 450334 | 20815525 I0011530 | 20542830 | 15 
© 46 | 482657 | 9988344 433259 | 22633220 Ic011670 | 20717368 | 14 
| 47 | 455592 | 9988203 486165 | 20569115 IO00119 11 | 20593409 | 13 
> | 48 | 488498 | 9985061 _ 489082 | 20446486. 10911953 | 20470925 | 12 
| 49 | 491403 | 9987918 491997 | 29325307 19012096 | 20349892 | T1 
1-50 494308 998775 4949123 | 20205553 10012240 |} 20230254 | 10 
7 51 497214 | 9987631 497829 | 20057199 10012385 | 20112075 9 
» 52 | $00119 | 9987486 500746 | 19970219 10012530 | 19995241 | 8 
*{ 53-| 503024 | 9987340 503662 | 19854591 10012676 | 19579758 | 7 
#154 [505929 | 9987193 N.] 2974029t. beot2522 1 29703504 [8 
* | 55 | 508835 | 9927045 509495 | 19927296 10012971 | 19652754 | 5 
4 56 | 511740. | 9986897 512411 | 19515584 LOOL3I20 | 19541157 |, 4 
= 4 57 | 514645 | 9986748 515328 | 19405133 10913270 | 19430882 | 3 
© | 5% | 517550. | 9986598 518244 | 19295922 10013420 | 19321616 | 2 
= 59 | 520455. | 9986447 521161 | 19187930 | | IOOF357L | 19213970 | 1 
"VI 60 _ 523360 9986295 _$24078 | 19081137. 10013723 | 19107323 | © 
Ei. N. Co-Sine.| N.. Sine. N.Co-Tang. N. Tangent. N.Co-Secant.l N. Secant. \ M 
WM = $7 DEGREES. 
El Latitude 5 Deg. oo Min. North Declination, 
Ef [2 4\ 4 [4] 6 [4] 3 |d[1014| 12[4/14|d| 164] 18]4) 20[d|22[4[233 
| bm lnlb.m.im'\b.m\m.\bcm. EESEI=k b. mm. 1b. m.\m.\b. m |. \b. mm 1b. m.\m. 1b. m; 
C- | 
Y N112.0 N S; 12 O 12,0 12.0 [12 ®] I 2.0 1 2.C 12.0 I'2.C 12.0 12,C 12:0 
- bo.2 L OOeI} 11002 Op + 112045 I 00.6 2100.8 212-IC] 210.12] 210-14] 240.16 
00.4] | 2: 072] 3Þ0.5] 3100-8] 3Þ*1H1_3 0-14] 40-18] 419.22] 410-26]_410-30]_ $033 
00.3| 50.81 60-14] 51.19] 6/0.25 615431 612-37] 60-43] 60.49] 5Þ054 
00.4| 5.12] 80-29] 912-29] 90-38] 910.47] $1956 9(t-05|10[t-15] 71 22 
00.611 210, 15 13Þ-3 «3111312 14-0.5% 22 14]1-20]14 1:40[171]1+57] 312. a0 
0+.10[2”[0.30j2110+5 1127 1418/27 1.45 27/2*12[25]2+4c[28[3.08[5214.0c| 


0-15 15 3[I-0815 3]2-O01 


— ——— —c\ ———_—_—_ | — | — —— } co —_— — 


_ . En 


"artificial Sines, Tangent, iS ants. 4 
2 DEGREES. 
"M | LZ.Sme. L. Co-Sine. L. Targent. | I. Co-Targ. _ £. Secant. | L. Co-Secant. | 
3o | 8.6396796 | 9.999556; $.6420931 | 1143599069 10-0004135 | 11-3603204 | 30 
31 | $.6425634 | 9.9995 509 $.6429525 | 113570175 10-00904191 | 1143574366 | 29 * 
32 | 3.6454282 | 9-9995753 $.6458528 | 113541472 10-0004247 | 11-2545718 | 28 
33 | $6452742 | 99995637 $.6487044 | 11-3512956 10-0004303 | 1143517258 | 27 : 
34 | $.6511016 | 9.9995641 3.6515375 | 11-3454625 19-0004359 | 11-2438g84 | 26 * 
3 $.6539107 | 99995584 | 8.6543522 113455475 100004416 | 113460893 | 25 1. 
36. |_8.6567017 | 9-9993527 | | $:5571490 | 11:3425510 | | 100004473 | 113432953 | 24 3 
37 | 8.6594748 | 9:9995469 | | 86599279 | 11+34:0721 | | 10.0004530 | 11-3495252 | 23 {3 
28 | 8.662230} | 99995411 $.55263g1 | 11+337310g | | 10-0004589 | 11.3377697 | 22 F* 
39 | 3-6649534 | 949995353 $.6654331 | 11-334566g | | 10-0004647 | 11.3350316 | 21 1 | 
40 | $.6676893 | 99995295 $.6651598 | 113318402 | 10.0004705 | 11.3323107 | 20 
41 | $.6703932 | 9-9995236 8.67053597 | 11-329130} 10.0004764 | 11.3296068 | 19 
42 | 3 8.6739804 949995176 5.6735628 | 113254372 | |_10-0004524 | 11.3269196 | 18 
43 | 8.5757510 | 5-9995116 $.6762393 | 113237607 | | 10.cc04884 | 11.3242490 | 17 
44 | $.69$84952 | 9499950356 $.6788996 | 113211004 | 10.0004944 | 11-322159458 | 16 
45 | $:6310423 | 99994996 3.6815437 11-3184563 10.0005004 | 11-3189567 | 15 
45 | $:6826654 | 949994335 5.6841719 | 1143155251 10-0005065 | 11+-31633465 | 14 
7 | $.6862715 | 99994574 8.6567344 | 11-3132155 10-0005126 | 1143137292 | 13 - 
43 | 8.6588625 | 9:9994512 $.6593313 | 11-3105187 | | 10-0005185 | 113111375 | 12 
49 | $.6914379 | 99994750 $.6919629 | 113980371 19-2005250 | 11-3085621 | 11 
50 | $.693299d0 | 9 9994688 3.6945 292 11-3054709S | 19-CC05312 | 11+3<60019 | 10. | 
51 | $.6965431 | 99994625 $.9y792LC6 } 11-302919] | 10-0005 375 | 11-3034569 | 9 
52 | $.6990734 | 99994562 $.6996173 | 113003828 | 10.C005438 | 11.3009266 | $8 
53 | $.7015389 | 9-9994495 $.7221290 | 11 +2975610 ] 10.0005502 | 11.2984111 | 9 
54 | 8.704099 | 9-9994435_| | 57946465 In 11-2953535_| [_10-0005565 | 11-2959101 | 6 
55 | $.7065766 | 949934379 $.7071395 | 112928603 | | 10.0005630 | 112934234 | 5: 
56 | $ 7092490 | 9-99943095 8.7096185 | 11-2902$15 | 10.0005694 | 11-2909510 | 4 
57 | $.7115075 | 949994241 | $.7120834 {| 11-2579166 | 10.0005759 | 11-2884925 2 
59 | $.7139520 | 9-9994176 | $.7145345 | 11-2854655 10.005 $24 | 11-286c480 | 2 
59 | $.7163329 | 949994110 | $.7169719 | 11-2$30281 10.0005 890 | 11.2336171 | 1 
60 | $.7188002 | 9-999404þ | $.7193958 | 11. Tug, _10.0005956 11-2811998 fs) 
L Cork | LS. | IEC o-Tang. | L.Tangem. ) | I. Co-Secant." Z. Secant, | M 
87 DEGREES 
- Latitude 5 Deg. oo Min. South Declination. «| | 
o |d. 2 [d| 4 |4| 6 |d| 3 |4| 101d. 12|4. 4/4] 16] 4, 18] 4] 20|4. 22|4.23z| 
b. m.|m'b. m.|m.'þ. m.\ m.[þ. m m.15,m.| 1.1, me. 6; 1.) 11.16. 17.) m [h, 17.) 10. bee 1. m.\b. m.| m.'b. m.| 0% þ, m. 
SN,12.C [12.0 12.0] [12. 12.0] [12.0] [12.0] [12 o 12.0} [12- 12.0 [12-c 
1 {00+4] 1]CO45] 110046 aþo. 212-10] 210.12] 1 0.13] 10-14! 2.16] 2018} 210.20} 20.22 
2 (00.8] 310-11] 310-14] 3ÞÞ-17| 3Þ-21] 4]Þ-25|_3.0"28] 310-31 4Þ.35]_4Þ-39] 4Þ-43] 40:47 
| 3 {o+13] 510-18] 510+23| 510.28} 612434] 610.40 51445 60457] 60.57 +57] 61-02] 6/1.09 7/1+1 
4 10-20] $10.28] 8j10.36| $[0.44) $Þ+52| $;1-00 9/1 09 9/1. 15! g]1.27 9/1 +36| g9/1-45]10'1 +54 
5 [0430[1210+4211310+55|12]1.05/13]1+21 [13] 1434[13 1-47 13/2.0c 001 3/2-13 13/2. 26|14{2-4Q16 2.5 
6 10445119 [-07]19]1 -26/20 1+46,20[2-06[29,2.26 27,2453 2713+ «20 27]3- 47 28/415 2314+4315215435 
7 [1-35]43[2-18/43[3-01]43]3 44, 4304- 27645 I1 | 
VE 6.00 SEE 6 3 9 _ | 2 
| 
| ch | 
ba 


on 4 % & Hal pe 


enral and 


ET no L- Rh - 


3 DEGRE E S. 
UN Co 


N. Co-Sime. IN. C0-Secant. 


— > O- O ————— 


| N. Secant. 


360 | 9986295 


9936142 
9955989 
9935835 
9985680 
9985524 


'88 | 9985367_ 


9935209 
9985050 


9984891 | 


9984731 
9984570 


9984408 


93584245 
9984081 
9983916 
9933751 
9983535 


9983415 


9933250 
9983081 
9982911 
9982741 
9932570 


064 | 9982398 


9982225 
9982051 
9981876 
9981701 


9981525 


9981348 


N, Sine. 


"524078 | 1908 


1908113 37 
15975523 
18871068 
18767754 
15665562 
13564473 
15464471 
18363537 
15267654 
18170897 
18074977 
17980150 
17886310 


562005 
564923 
567341 
570759 
573675 
_$76596_ 

' $79515 
532434 
585352 

- 588271 
591190 
WG. , A 
597029 
599943 
602867 
605787 
698706 
611626. 


N.Co-Tang. 


17793442 

17701529 

17610559 

17520516 

17431355 

17343155. 
17255809 

17169337 

17083724 

16998957 
16915025 

16531915 

16749614 

16568112 

16587396 

16507455 

154252759 

_16349855 


1OO13723 


10013876 
10014030 
10014185 
10014341 
10014498 


Jooi465s 


10014813 
10014972 
10015132 
10015293 


| TOOLS 455 
Loo15617 


0015780 
ICO15944 
Io016109 
10016275 


10016778 
10016947 
10917117 
10917238 
1001 7460 


10017633 


1001 7807 


* IOOL79ST 


IOOISIFHS 
100183 32 
10018509 
10018687. 


N.C#eSecant. 


Lan + — 


19001 $54 
18597545 
18794376 
18692330 
13591387 


15491530 


15392742 
198295005 
18198303 
15102619 
18007937 


17914243 


17521520 
17729753 
17638928 
17549030 
17460046 
17371960 
17284761 
17198434 
17112966 
17028346 
16944559 


16561594 


16779439 
16698082 


16617512 


16537717 
16458686 


16380408 


N. \ Secant. 


$6 DE GRE ES. 


Latitude 6 Deg. oo Min. North Deeclination. 
| d. [1o[d|12]d] 14[4| 16 
[m. 1b. m. .m.|m.þ. m.\m.\b. m. 
12.0] [12-0] [12.0 132.0 
0043 0.4] 210-06] 210.08 
20.71_310.10| 31013] 410.17 
0.11] 510.16] 610.22] 610.28 
9 
4 
5 


3.16 0+34| 90443 
0+52]14/1-06/14 
L-IO[L5|Le25 


a7. 


oi þ 


_ _ 


: 


Artificial Sines, Tangents, and Secants. 
_” | 3 DEGREES. : ww 
"M "Le Sine, | L. Co-Sme. L. Tangent. \ I. Co-Tang.  £, Secam. | L.Co-Secam. | _ 
—o | 87188002 | 99994044 6.7193958 L1-2506042 | |_19:0005956_| 11-2811998 | 60. 
1 | $.7212040 | 9-9993975 8.721806} | 11-2751937 10.0005922 | 11-2787960 | 59 
2 | $-7235946 | 99993911 $.7242035 | 11-2757965 10.0006059 | 11-2764054 | 58 
3 | $.7259721 | 949993544 | $.7265877 | 11-2734123 10.0006155 | 11-2740279 |] 57 
4 | $.7283366 | 949993775 8.7289559 | 112710411 109-2006224 | 11-2716634 | 56 
5 | $.73026862 | 9.9993705 $.7313174 | 11-2686826 10.0006292 | 11+2693118 | $55 
6 $.7339272 _ 949993640 $.7336631 11.2663369g 100006360 _ 11-2669728 54 
7 | $:7353535 | 9:9993572 $.7359964 | 11-2640036 10-0006428 | 11.2646465 | 53 
$ | 8.73766&75 | 949993503 £.7383172 | 112616828 10.0006437 | 11-2623325 | 52 
9 | $.7399691 | 949993433 $.7406258 | 112593742 10.0006567 | 11-2600309 | $1 
10 | $-7422586 | 99993364 $.7429222 | 11+2570775 10.0006636 | 112577414 | 50 
I1 | $-74453609 | 99993293 $.7452067 | 11-2547933 10.0006707 | 112554649 | 49 
.12 | $.7468015 | 9-9993223 | | 87474792 | 112525208 | | 100006777 | 11-2531985 | 49. 
13 - $.7490553 | 99993152 $.7497400 | 112502600 10.0006848 | 11-2509447 | 47 
14 $.7512973 | 99993091 37519892 | 11-2480108 10.0006919 | 112487027 | 45 
15 | $.7535278 | 9-9993009 $.7542269 | 112457731 10.0006991 | 11-2464723 | 45 
16 8$.7557459 | 949992933 847564531 | 11-2435469 10.0007060 | 11-2442531 | 44 
17 | $.7579546 | 99992365 $.7586681 | 11-2413319 10.0007135 | 11-2420454 | 43 
18 8$.7601512 | 9.9992793 _8.7608719 | 11-23912$1 | | 102007207 | 112298458 | 42 
I9 | $.7623365 | 99992720 8.7630647 | 11-2369353 10.0007280 | 11-2376634 | 41 
20 | $+7645111 | 9-9992646 8.7652465 | 11-2347535 10.0007354 | 11-23548359 | 40 
21 | $.7666747 | 99992572 8.7674175 | 11-2325825 10.0007428 | 11-2333253 | 39. 
22 | $.7688275 | 9-9992498 $.7695777 | 11-2304222 10.0007502 | 11.2311723 | 39 
23 | $.7709697 | 99992424 8.7717274 | 11-2292726 10.0007576 | 11-229030J | 37 
24 |_$-7731014 | 99992349 $.7739665 | 11-2261335 _10.0007651 | 11.2268986 | 36 
25 | $.7752226 | 9+9992274 847759952 | 11-2240045 10.0007726 | 112247774 | 35 | 
26 | $+7773334 | 9+3992195 $.7751136 | 11-2218864 10.c007802 | 112226666 | 34 
27 | $.7794340 | 9$+-9992122 $.7502218 | 11-2197782 10.0007878 | 112205660 | 33 
23 | $.7815244 | 9-9992046 $.7823199 | 11-2176501 10.C007954 | 112184756 | 32 
29 | $.7536048 | 9-9991969 $.7544079 | 112155921 10.0008031 | 112163952 | 3r" 
30 | 8-7856753 | 9-9991392 | | 8.7864861 | 11-2135139 10.0008103 | 11.2143247 | 30 
L. Co-Sine. | L. Sine. L. Co-Targ. | Z. Tangem. | | L.Co-Secam. | I. Seca. | M 
86 DEGR E E S 
Latitude 6 Deg, oo Min. South Declination. 
j_|o|d|2 [4 4 |. 6 [4] 8 |4|10]d.| 12|d, 14 a. 16| d. 15] 4 20|d.\22|d|233 
þ. m.| m |b. m. m.|b. m.|m.h, m.|m.|þ. m | m.\þ, m. m.b. m. mh. m m. b, m.| 1, b. 1m.) m.1þ, m.) nt.|h. m.| m-4b. m. 
SN[12.0} [12-0] [12.C [12.0 12.C} [12.0] |12.0 [12-0 [12.0 12.0) [12.0] |12.o [12-9 
I j00.5] 1100-6| 1100.7] 200.9] 2.11 0.13 110.14 10.15] 20.17] 20.19] 210.21] 210-23] 110-24 
2 [0-19 3P-13]_3/0-16| 310-19] 4Þ-23] 40-27] 31:30 319-33] 30:35] 40-49] 4ſ0.44] 4Þ-4$}_2Þo-51] 
3 [0.16] 5j+21} 510.26 Slox31 610.37] 50.43] 519-48, 60.54; 61,90) 6.1.06] 6[1.12] 6[I»18] 5II-23] * 
4 10-24] 50-32] $10.40] 8/0.48] $j0.56| 81.04] $[1-12 91-21] 91-30} 9.1+39| 9/1-45|1o[t-58] 5[2.06 
5 [2:35/12Þ-45/12]1-00/12/1-12]12]1-24/121.3613]1-49 13/2.0213 2-15/14 2-29[14]2-45[17]3-02]13]3-15 
6 10.57/19\1+16[19]1-35[19/1.54/2012.14}20,2.34/26|3-00 27/3427 27 3+54|27 4421/2 4+4314915 +37 
7 |1-51/41/2+32/4113-13|41/3.54/41[4+35}41/5+16 | | 
NE|6.00 ID 8 © Wb © 1] - 


4 


T- 


LE. 


bFI#: "4 - 4 " ws, 4. To » 
u 7 - = : 
tural 


3- DEGREES. 


N. Sine. |N. Co-Sine. N.T Tangent. N: C 0-Targ. | N. Secant. '|N.C0-Secant. 
610485 TI 611626 | 16349855 10018687 16380408 30 
1 | 613389 | 59931170 614546 | 16272174 10018866 16302873 | 29 
32 | 616292 | 9980991 617466 | 16195225 Ioo19046 | 16226069 | 28 
33 | 619196 | 9980811 629386 | 16118993 10019226 | 16149987 | 27 
34 | 622099 | 9980630 623306 | 16043482: 10019407 | 16074617 | 26 
| 35 625002 | 9980449 626226 | 1 5965667 10019539 | 15999948 | 25 
2 41_36 | 627905 | 9980267 629147 | 15594545. _10019772_|_15925971 | 24 
>| 37 | 630608 | 9g$0084 632067 | 15921104 I0019956 15852676 23 | 
35 633711 | 9979900 634988 | 1574*337 I002CI41 5750054 22 
29 | 636614 | 9979715 637908 | 15676233 10020326 1570! Cog6 | 21 
1 40 | 639517 | 9979529 649529 | 15604754 10020512 | 15636793 | 20 
41 | 642420 | 9979343 643750 | 15533981 10020699 | 15556135 | 19 
42 | _645323 | 9979155 646571 | 15463814 _10920857 | 15496114 | 18 
43 643225 | 9378968 649592 | 15394276 10021076 15426721 | 17 
44 | 651129 | 9973779 652513 | 15325358 10021266 | 15357949 | 16 
45 | 654031 | 9978589 655435 | 15257052 10921457 | 15259788 | 15 
45 | 656934 | 9978398 659356 | 15159349 10921649 | 15222231 | 14 
1 47 659836 | 9974206 6612758 | 15122242 LOO21 S41 15155270 | 12 
43 | 662729 | 9978014 664199 | 15055723. _19922034 | 15088896 | 12 
49 665641 0977521 657121 14959734 10022225 I5023JTOJ "BY - 
50 668544 | 9977627 670043 | 14924417 10022423 | 149578362 | 10 
4 51 | 671446 | 9977432 672965 | 14859615 10022619 | 14593226 | 9 
| 52 | 674348 | 9977236 675557 | 14795372 19022516 14829128 8 
1 53 | 677251 | 9977039 6758cg | 14731673 10023013 | 147$55%0 7 
4 54 680153_ 9976842 _651732 | 14665529 10023211 | 14702576 | 6 
| 55 | 683055 | 9976644 - 6$4654 | 14605916 10022410 | 14640109 | 5 
56 | 685957 | 9976445 687577 | 14543833 10023610 | 14578171 | 4 
57 | 688859 | 9976245 690499 | 14452273 19023S11L | 14516767 | 3 
TJ. 58 | 691761 | 9976044 693422 | 14421230 10024013 | 14455S59 |. 2 
4 59 | 694663 | 9975842 656345 | 14360596 10924216 | 14395471 | 1 
[=> |_ 975% | 5975640 ES. | 14300665 £42. | 14335557 [© 
N. Go-Sine. N, Sine. N,.Co-Targ | N. Targent. N.Cs Secant.| N, Secant. | M- 
+ 86 DEGREES. * i 
E | Latitude 5 Deg. oo Min. North Declination. 
; 2 4 4 [4] 6 d.\ 8 |[d| 10 4.12] 4. 14| 4d.) 16 16|4\ 18[d. 20 | d. 22 | 423% 
| b.m.m.|6,m.\m.|b.m| | ©|m.|b. m.|m.|b. m.| mb. m.| m.|þ. m. m.h, m.| m.'b. m.| m. b. m. =" m,"m.|b, m, 
SN12.0] 12.0] [12.0] [V S] [12.0] [12-0] [12-C| [12-0] [12.0 [12.0 [12.0/ 12.0 [12.0 
IT ©0«4| 1190.3] 2100s] I ODO1 = 1100+3| 210-05] 2/0.07| 2/009] 2/0» git 2/013 1014 
| | 2 [00-71_2[0045 3100.2]_| 2 | [00-2] 3J00.5|_300.8| 3/211] 4lo.15 40:19] 40-23 _40.27 310.30 
>| 3 [0-13] 4j00.9] 5J0044 3 00.3 £[90.8] 5Jo.13] 51015 6/0. +24] 60, 30| 6.0.36, $5.44 410.48 
4 |0-20] 70.13] 7/006] | 4 | 0.4] $Þ.12] $ſo.20| gſo-29] 90.35! 90.47 90-56 101.06, 81.14 
{5 '0-30/1110.19 I1joo.B]_| 5 | [0.513 2-18/1310-31]1 410-45 14/0. 59 141-13 1314/1-27 161, +43 _411+57 
* 1:6 [0-47;1710.3017]0.123 6 | lo0.6/24[0-30/26|0.56|26|1 .22126' pi 272.15 15 27|2-42'46 2.23 
1.7 [1-31/30/1.08 30([0431 7 | . lo.22|5611-08 1.12.19} 
_—_e55-7-4$24 | || pj LIL 
I} If HE 
| 


ad} 4 my TS, OE the, ty br 
1 & - a1 Tents and Secan 
| = ” 


3 DEGREREES 
| L. Sine, | L. Co-Sine. L. Tangent. \ £. Co-Targ. I. Secant. | L. Ca-Secant. 
8$.7856753 | 99991592. 8.7864361 | 11-2135139 100008108 _ TT-5197247 [ 30. 20 'F 

e7077359 9+9991515 $.7585544 | 11-2114455 10.0005185 | 11-2122641 | 29 F 

$.7597567 | 9:9991737 $.7906130 | 11-2093570 10.000$253 | 11-2102133 | 28 

8.791 $276 9.9991659 $.7926620 | 11-2073389 10.0008341 | 11-2081722 | 27 

$.7935594 | 9+9991550 $.7947014 | 11-2052956 10.2008420 | 11-2061406 | 26 
| $.7953514 | 9-9991501 $.7967313 | 11-20325$7 10.0008499 | 11+-2041186 | 25 
| 36 | 8-7975941 | 9:9991422_ $.7937519 | 11-2012451 10.0008575 | 11-2021059 | 24. C 
"37 | $-7993974 | 99991342 $.8007632 | 11-199236$ 1c.0028658 | 11.2001026 | 23 |; 
33 | 8.5015915 | 9-9991262 £.5027653 | 11-1972347 10.0005738 | 11-1951085 | 22 [| B 
29 | $-8538764 | 9-9991182 $.804758;z | 11195241 10.0008818 | 11-1961236 | 21 $* 
40 - 8.8058523 | 9-9991101 $.58057422 | 114193257 10.0008599 | 111941477 | 20 
41 | $.58078192 | 9-9991020 $.8087172 | 11-191252$ 10.0008950 | 11-1921808 | 19 
42 8$.8097772 | 9-999<938_ 8.5106334 | 11-1833166 10.0903962 | 11.1902228 | 18 


43 . $.5117254 i 949990556 | | $.8126407 | 111873593 10.5950g144 | 11-1882736 | 17 
44 $.5135668$ | 949990774 $.3145894 | 11-1554106 10.0009226 | 11-1563332 | 16 
45 $.8155985 | 9-9990601 $.8165294 | 111834706 10.0009309 | 11-1844015 | 15 
45 8.$175217 | 99990605 8.5184608 | 11-1815392 10.0009392 | 111324793 | 14 
47 $.5194363 | 9-9990525 8.820383$ | 11-1796162 10.0209475 | 11-1805637 | 13 R 
- 48 | 8.8213425 | 9-9990441 _ $.8222984 | 11-1777016 10.2009559 | I1- 11-1756575 12 F.7% 


—_— | 4 


— — C— ———— 


— OO Oe 


49 | 8.8232404 | 99990357 $8.8242046 | 11-1757954 10.0009643 | 11-17 67596 I 
50 | $.8251299 | 9-9990273 $.8261026 | 111738974 10.0009727 | 11-174 
51 | $.82950112 | 9-9990158 $.8279924 | 111720076 10.0009812 | 11. 1729888 9 
52 | $.32388844 | 9-9999103 8.5298741 | 11-1701259 10.0009897 | 11-1711156 
53 | $.8307495 | 9-9990017 8.5317478 | 11-1682522 10.0009983 | 11-1692505 | 7 
_54 ||_$.8326066 | 9-9989931 $.5336134 | 111653566 100010069 | 11.1673934 |__6_ 
55 | 8.8344557 | 9-9989845 | | $.8354712 | 11-1645288 10.0010155 | 111655443 | 5 
56 | $.8262969 | 97939758 8.5373211 | 111626789 10.c010242 | 11-1637031 | 4 
57 | $.8381304 | 9-9939671 $.8391633 | 11-1608367 10.0010329 | 11-16186gs | 3 | © 
2 R 
I 
O 


58 | $.8399561 | 9-9989584 $.3409977 | 11-159002 10.0010416 | 11-1600439 
59 | 8.8417741 | 9-9989496 $.8428245 | 11-1571755 10-£010504- | 11-1582259 
60 


8.843545 | 9-9989498 | | 8.3446437 | 11-1553563 | | 10:0910592 | —y uy; 11-1564155 | © | 
L. Co-Sine. L. Sine. L.C 0-Targ. | I. Tangent. 'L.Co-Secant. | L. Secant. M 
$5 DEGREES. 


Latitude 7 Deg. 0 oo Min. South Declination, 
lo[|d'2|d[4[d| 6 |d| 8 |4. 10|d. [12[d. .14]6 16|4/ 15]420|4|22|d[233] 
b. m|m b. m.| m.|b m.|m.\b, m. | m.\þ. m m. b.m.| m. b. m., m. b. m = iankiaats m.| m.\b, m.\m.\b. m. 

SN|12.c [12.0 12.c} [12.0] [12 12. [12. cl [1 2.C| [12+ I 12.0] [12.c} |12-c} [12-0 

1 [00.6] 100.7] 1100.5] 1100.9] 210.11] 20.13 110.14, 11.16} 20.15] 29.20] 210.22] 20.24] 110.25] 3 
2 10-12 3Þ-15]_3[Þ-15|_3[0-21] 3Þ-24 4.0.28 310-31} 3P+34| 4 4 Os 38 40442} 410. 2.46 4/2-50]_3:0+53F = 
3 jo-15| 510-24] 510.25] 515.34] 512-35} 60445] 510-50 50-55] 61.91) &'1.07] 611.13] $|1.21] 411-25Þ * 
4 0-25] 80.36] $10.44} 50.52] $]t-00} 8.1.08] $[1-16| 91.25] 91-34] 9.1443; $[1-52]10[2-02] 712.090» 
| 5 10441 1210-53 12}1-05|12[1-17]12]1-29]12 1.41113 1:54 14/2.0514 2:2214/2-3 26 14/2» 50[16/3.06]13 3-19]. 
6 1-061911-25 1911.34/19|1.53/19]2.12}19/2.4112613-07 2613.33/26 3459/2 7 4:26.27\4-53/46%5 39 | 

7 [2-06|38/2.44/39|3-23|39{4-02139|4+41139,5+20 | 

NE 6.00 & LEO ABS x 


v4 A « © PF al | ITY 
| ” "DEGTKEET 2be, 
| N. Stne. |N. Co-Sine, N. Tangent. | Vo Co-Tang., | | N. Secant. (N.Co-Secant.\ 
© | 697565 | | 9975640. _ 699268 14300666 10024419 14335587 | 7 | 60. 6 
1 | 700466 | 9975437 702191 | 14241134 10024623 14276200 | 59 
2 | 703368 | 9975233 705115 | 14182092 10024828 |} 14217304 | 58 
3 | 706270 | 9975028 708038 | 14123536 10025034 | 14158594 | 57 
; 4 | 709171 | 9974822 710961 | 14065459 10025241 | 14100962 | 56 
| -5 | 712073 | 9974615 713385 | 14007556 10025449 | 14943504 | 55 
bf _<_ 714974 | 9974497 _71650g | 13950719 _looz5658 | 13986514 | 54 
| 7 | 717876 | 9974199 719733 | 13894045 10025568 | 13929985 | 53 
8 | 720777 | 9973990 722657 | 13837827 10026078 | 13873913 | 52 
9 | 723678 | 9973790 725551 | 13752060 10026259 | 13818291 | 51 
IO | 7265% | 9973569 728505 | 13726735 10026501 | 13763115 | 50 
i1I | 729481 | 9973357 731430 | 13671856 10026714 | 13708379 | 4g 
_12 | 732382 | 9973144. __ 734354 | 13617409 10026928 | 13654077 | 48. 
+ 13 | 735283 | 9972931 737279 | 13563391 100927143 | 13660205 | 47 
| 14 | 738184 | 9972717 740203 | 13509799 10027358 |} 13546758 | 46 
| 15 741085 | 9972502 743120 | 13456625 10027574 } 13493731 | 45 
—| 16 | 743986 | 9972286 746553 | 13403867 10027791 | 13441118 | 44 | 
| 17 | 746887 | 9972069 748979 | 13351518 10023009 | 13388914 | 43 
"1-18. 749787 | 9971851_ 751904 | 13299574 10029228 | _13337116 6 | 42 
19 | 752688 | 9971632 754929 | 1324%021 10028448 | 13285719. 41 | 
| 20 | 755559 | 9971413 757755 | 13196553 10025669 | 13234716 | 40 
21 | 753489 | 9971192 7605Yo | 13146127 —_ 12154106 | 39 
22 761390 | 9970972 q76360S | 13095757 0029111 | 13133582 38 
| 23 | 764290 | 9970750 766532 | 13045769 10029334 13084040 | 37 
24 | 767190 | 9970527 753473 | 12996160 10029555 | 13034576 | 36 
25 | 770091 | 9970303 772384 | 12945924 10029783 | 12985486 [35 
| 25 | 772991 | 9970079 775311 | 12598058 10030009 | 12936765 | 34 
27 | 775891 | 9969854 778237 | 12849557 19930236 | 128588410 | 33 
* 1 28 | 778791 | 9969628 781164 | 12801417 10030464 | 12840415 | 32 
4 29 | 781691 | 9969401 784090 | 12753634 10030693 | 12792779 | 31 
+ 30 | 784591 | 9969173 _ 787017 | 12706205 _ 10030922 | 12745495 | 30 
7 - IN, Co-Sine.| N, Sine. N.C0-Taig. N. Tangent. _ N.C o-Secant.| N N, Secant.- "'M 
wy $5 DEGREE S. 
= Latitude $ Deg. oo Min. | North Declination. 
- d.| 8 d.\ 101d.| 1 10 14 || 16 [d. 1*]4|20|d.|22|d\235 
mn. bm} \m.|b. mm. 1b. m.'m. h. : m.\m. 1b. m.\m.\b. m.\m. 6, m ba. tb. 14.17. 1þ mM, 
12.0INS] 112.0 os 112.c) [12.0} [12 I2.0) [I2- ] 2.0 
2100.0] 1 0O+2| 1190.3] I 0044 2,006] 210-*| 210.10} 2jO1 -| Tut} 
00.0] 2 0043 3100-6 | 3/0049 4/0-12[_4[2+17] 4[0-21)_316-2" | - == 
| 6ſoo.o] 3 | [oo5] 5jor10 | 6|o.16 16] 6/2.22] 6/92: 5074] 710.41] 40-45 
00.0] 4 00.8] $10.16} 9 0425 9/0434 010+43 (+ ,2]10)L. 2] 711-09 
00.1] 5 6-13/13Þ-25/12 0-39] 30:51]14[1-05 14 L-1911f[1.3 «1211.47 
00.2] 6 | lo2cle; 0445125 [1.10|2C 1 .36/20[2 3526 2:2914213. Li}56{4.07 
00.3] 7 | [©:44]'-1]1. acl Fi 
1.22/0+56 >. FO He I "9, WWE WY IO oy WY Es 
- Ul. —ſ—\— _ | 
HHETEGK ILL 


Ms 


# tae 


_ -—_ 


4 


"* 


wad 


| 


* Artificial * Sines, Tangents, td Shexties 


he. 'Þ 


: $5 


| 434 DEGREPFS. = 
*M1 L. Sine. | LI. Co-Sine. | } Al _L. Tangent, |" 1. L. Co-Tang. = Secant. f» | £00 Co-Secant. ZN 
O $.8435845 | 9-9939408 $, _$.3446437 7 Il. 1-1553563_ | 19. 19-0019592 92 | II. _11-1564155_ _ 60, 
1 $.8453874 | 9:9989319 $ « $464554 I1. 1535445 | 10-0010681 | 11. 1546126 CI 
2 | 8.8471827 | 9.99389230 $.3432597 | 11151740} | 19-0010770 | I1-1525173 | 5 
3 | $-8489707 | 9-9999141 | | 5-5500566 | 11-1499434 10-0010559 | I1-1510293 $7 
| 4 |] 8.8507512 | 9-9989052 8.3518461 | 111451539 | 190010948 | 111492458 | 5 
1 5 | $.8525245 | 99988962 $.8536283 | 111463717 10-001103$ | 111474755 | 55 
6 | 8.8542905 9+ 9985571_ $.3554234 | 11» 1445966 | 10-COLLT29 ! 11-1457095. wv. 
"> | 2.Refnans | $8.8, mp | N 1.4 $3 
$56 »88780 | $.8571713 11-1429287 | 10.0011229 | 11-1439507 | 5: 
; 60560493 > 88589 | $.3580321 | 11-1410679 | 19.0011311 | 11-1421999 | 52 
9 | $8595 4457 | 9-99385998 | $.3606859 | 11.1393141 | 10.0011402 | 11-1404543 | 51 
= $. $$612833 9-9988596 | $.5624327 | 11-137567} | 10-0011494 | 11-1357167 |} 50 
11 | 3.8630129 | 9.9988414 | $.5641725 | I1-1358275 | 10.0011556 | 11-1369861 42 | 
12 | 3.8647376 _9-9988321 | | $-8659055 | 11-1340945 | | 10.0011679 | 11. 352624 4 
$66 9988228 | | $.3656317 } 11-1323653 | | 10.0011772 | 11-1335455 | * 
n. T3664545 $42 | $ $693511 L11-13064 59 | 10.0011 365 | 11. 1318354 - 
15 | $.5695580 | 9.9988041 | $.8710638 | 11-1239362 | | 10.0011959 | 1T1-130T529 
16 | $.$715646 | 9-9987947 | $.8727699 | 111272301 | 19.0912053 | - 1284354 44 
17 5.$732546 9.9987853 | $.3744694 | 11-1255306 | 109-0012147 | 1 - 
ae ana | [an inn | omni [ar 
19 $150 | 9.9987663 | | $.35753485 | 11-122151}3 | - ; $127 
- [53 _ 4th | $.3795256 | 11-1204714 | 10.COT2433 | 11-1217146 = 
21 | $-57909493 99985171 | $.5812022 | 1TI-1187975 . 10-0012529 | 11.1200507 4 
22 | $.8816269 | 9 9987375 $.55328694 | 11-1171306 10.COI26Y | 11. 1182931 = 
23 | $.58325$1 | 9.99872758 | $.3345302 |} Hi-I154697 10.0012722 | 11.1167419 3 
24 | 5-85849031 | 9-9987151 | 5.5561850 | 11-1138150 | | 19.091 512819 11-1150g69 |_32 
25 | $.5865418 | 9.9987084 | | $.387$334 | 11-1121666 | | 10.c012916 | 11.1134582 4 
26 | 8 $881743 | 9 995695 $.3894757 | 11-1105243 | 10.COTZOL | L1-1115257 - 
27 | $.8898007 | 9.9936888 | $.3911119 | 11-10S8851 } 10.0013112 | 111101993 4 
25 $.5914209 9-9986790 5.8927420 | 11-1072550 f | 10.0013210 | 11-1085791 - 
29 | $.5930351 | 9-9936691 $.5943660 | 11-1056340 | 8 .CO1 3309 1 1-1069649 " 
30 | $.8946433 | 9-9986591 £.3959842 | 11-1040158 A 0-091 3409 | 11-1053567 - 
y L. Co-Sine, | L. Sine. 236 | z.Co-Targ.. | 'Z. Z. Tangent. ' L. Co-Sectm,” I. yecant. 
& DE G R EES _ 
Latitude 8 Deg. © OO 0 Min. South Declination. BE: - _ 
| d.t 2 [4 4 |d 6 | d\ 8 |4.| 10] d: 12|d.| 14] 4. 1614/18 d. 20 [4 22 |4.23; 
IG: b. m.| m.\b, m) 1.16, m.| m.1b, m.l m. 6. mem. m..h. m.'m b, m.' m.h.m. m.Þ. m.\'m. þ. + þ, m 
. . | J yl | 2. | N 2.f F.C 
$Nj12.0 [12.0 20 12-9 12.0] [12.0] [12 [32-2 12:0 [12 0 | ws = bY 
1 j0O.6| 1100.7] I100.S 210.10; 21121 212-14} 109.15) 21-17, 2Þ1g 200-21 = : . 
2 jO-13 E SLE _3/0-19\_3]0-22/_4(2:26| 4 0.30} 3'O 33 =, 2.39 > 0A) Sh —Y 4 JE = 5s 
2 (0-21| 510.26 510+31} 510.36] 613-42] 610.4% 5/2453 6/0.59; Eft.o5} 61.17! 6 _ 
4 0.32 - pu 4 $0.47] 8 ſo $11-03| 811.11] vn. 19 9/1- -28' gf. *37 o'r. 465! $i» ppt ons ; Seat 
5 (0:47 t116.58112]1, -101211.22/12/1+34|12/1-46,13|1+5g 13/2-1213]2-25| 14.2. 39/142: 53/16 1n05!132.22 
'6 (1-14|15 [+32 19/1-51,19/2.1019 2.29) 19'2 2.45 2513+ 13 2513 382614; UI 26'4.7 2© 2644- Th 35, 
7 [2-20 36[2-96|37 3+33/374-10 37/4 47 3 $7 3-26 | | | | | | | | 
V E'6.0C | | 5 IONLR Ws I wy j Re HOY Lei 9 
CET IET TT ERS TIT 0H | 
| [ | | [ [7 | | by 
| | | || E | | LI 
| , ' | h : 4 
| F:1 EY ; | cereal 


4 T ABLE of Naturdl and © * 


4 DEGREES. £5 
"JT [Ne Sine. [V. Co-Sime. N. Tengew./N. Co-Tang.| N. Secant. \N.Co-Secant,, 
4] 30 |. _784591_ '9969173_ 787017 |_12796255 _ 10039922 | 12745495 | 30. 
7þ 3! 787491 | 9968944 "739944 | 12659125 10031152 | 12698560 | 29 
| 32 | 790391 | 9968715 792871 | 12612390 10031333 | 12651971 | 28 
"| 33 | 793299 | 9965485 795798 | 12565997 10031615 | 12605724 | 27 
34 | 796190 | 9968254. 79$726 | 12519942 | 10031848 | 12559815 | 26 
| 35 þ 799090 | 9968022 801653 | 12474221 10032081 | 12514240 | 25 
36 \ Borg. 9967789 _ $04581_ 12428831. 10032315 _ _12468995 24 
- 37 " 804889 9967555 | 807599 12383768 | 10032550 12424078 2} 
35 | $257785 | 9967320 810437 | 12339028 10032786 | 12379484 | 22 
. 29 | $106$7 | 9967085 $13365 | 12294608 10033023 | 12335210 | 21 
40 } $13587 | 9966849 $16293 | 12250506 1003326L | 12291252 | 20 
4 \ 41 | 816456 | 9966612 $19221 | 12206716 10033500 | 12247608 | 19 
| 42 | 819385 | 9966374 822150 | 12163236 _10033740 | 12204274 | 18 
43 | 822284 | 9366135 825078 | 12120062 | 10033980 | 12161246 | T7 
44 | $25183 | 9965895 | 828007 | 12977192 10034221 | 12118522 | 16 
45 þ 28082 | 9955655 $30936 | 12034622 10934463 | 12075098 | 15 
IB | $3098t. | 9965414 $33865 | +£1992349 | 10034706 | 12033970 | 14 
48; | 833380 | 9965172 836794 $5444 ve 10034959 | 11992137 | 13 
þ © | _$36775 | 9964929 $39723 |_11905632 _10035195 | 11950595 | 12. 
 & | $29677 | 9964685 | $42653 11867282 10035441 | 11909340 | 11 
' $O * $42576 | 9964440 * $45583 | 11826167 10035657 | 1186$370 | 10 
. $1 | -$45474 | 9964194 848512 | 11785333 10035934 | 11827683 | 9g 
52| 845373 | 9963948 * 851442 | 11744779 10036182 | 11787274 | 8 
| 53 | 851274 | 9963701 854372 | 11704500 10036431 | 11747141 | 7 
54 | 854169 | 9963453 857302 | 11664495 _10036651 | 11707282 _6. | 
þ- 55 | $57067 | 9963204 860233 | 11624761 10036932 11667693 5 
it 56 | 859966 | 9962954 863163 | 11585294 10037184 | 11628372 | 4 
$7 | $62864 | 9962703 866094 | 11546093 10037436 | 11589316 | 3 
58 | $65762 | 9962452 869025 | 11507154 1003768 | 11550523 | 2 
59 | $68660 | 9962200 871956 | 11458474 10037943 | 11511990 | 1 
60 | _871557. | 9961947. $74887 | 11430052 10035198 | 11473713 | © 
IN. Co-Sine.| N, Sine. N.Co-Targ.' N. Tangent. N.Co-Secant.| N, Secant. | M 
M 8 DEGREES. " 
| Latitude 9 Deg. oo Min. North Declination. 
d[10|d| 1214 14| 4. 16|4| 18] 4.) 20|d| 22| 4/237 
mlbm) mb. m.\m.\b. m.| m.|b..m.| 8.\b. m.| m.\b. m.| mb. m,| m.\b. m. 
p 12.0] [12-0] [12.0} [12.0] [12-0] [12-0] [12.0] [12-0 
F | [00.2]_3j00-5 3]90+$| 30.11] 40-15] 410-19] _4/0-23| 310-2 
” 0043 _ 519.13] 60-19] 6{0.25 = 710.38] 510-43 
= | _ þo9136.1913[032190.46141.00141-14161.30 1211.4 
. 5:1012510-35|25}1.00]25/1-25/25|1-50/25(2-15|40/2.55|47/3-42 
S 0+21154|I»I5 | 
% 
"= | k | | 


. 4x Sac hls: .- 


FERTILE Terr" Ez -_ FE TY PR ITY 


* Artificial Sines, Tangenes, and Secants. 


4 DEGREES. 


A 4 Aa.Z42 . .. ©_ ” © a... ak 


' £, Sine. 1 L. Co-Sie. | L. Targent. | L. Co-Taerg. L. Secans | L. Co-Secant. 
730. | 8.894643 | 9:9986591 | | 8:5959842 | 11-1049158 | | 19.0013409 f 11-1053567 | 39 
24 | $.8962455 | 9.9986492 8.8 8975963 11-10249537 | 10-0013508 | 11.1027545 » 4 
32 | 8:89784158 | 9.9986392 $.5992026 | 11-1007974 | | 100013603 | 13.1021582 | 2 
33 | $.8994322 | 9.9986292 $.9908030 | 110991970 | 10.0013708 | 11.1005675 | 27 ? 
24 | $-9010168 | 9.9986191 $.9023977 | 11097602} | 12.001 3809 | 11.0989832 | 26 . 
25 | $.-9925955 | 9.9986090 $.9039866 | 110960134 | 10-001 3910 | I1-4974045 |} 25 
_36_| 89041685 | 9.9985988 | | 8-9055697 | 110944303 | | 10-2014012 | 11958315 124; 
27 | 8-9057358 | 94 2:9985 886 | $.9071472 | 11-0928529 | 10.091got4 | I1 1-0942642 | 23 
233 | 8.9072975 | '9:9985784 | $.9037199 | 11-0g129S10O | 10.0014216 | TH.0927025 | 22 
29 | $-9088535 | 9.9985682 $.9102853 | 11-0%97147 | 10-0014318 | H.ogt146s | 21 
40 | $.9104039 | 99985579 $.9113460 f 11-05S1540 10.0014421 | 11-08,5961 | 20 
41 | $-9119487 | 9.9985475 $.9134012 | 110565989 | 19.0014525 | 11.0880513 | 19 ; 
42 | $-9134881 | 9-9985372 | | $-9149509 | 11-09$50491_ | | 10.0014628 | 11.0865119 |_18._ 
43 $.9150219 J. 32-9985 268 © $.9164952 11-0$835045 | 19-0014732 | I1 0849781 | 17 
44 | 3-9155504 | 9-9985163 | 8. 9150340 | 11-0319660 | 122014837 | 11-0834496 | 16 } 
45 | $-9180734 | 9-9985058 8.9195675 | 11-0804325 | 10.0014942 ! 11.0819265S | 15 
45 | $.9195911 | 9.9984953 $.9210957 | 112759043 10.0015947 | 11.080qo8g | 14 
47 | $.9211034 | 9-998484$ 3.9226185 | 11-0773514 L10.09015152 | It. 27538966 | 13 
48 | $-9226105 | 9:99584742 $.9241363 | 11-0758637 | 10-0015255 | 110773895 | 12_ 
49 | $.9241123 | 949984636 $.92564$7 | 11-074351} | 10 40015264. I1 0758997 I1 
50 | $.9256089 | 9.9984529 $.9271560 | 11-0723440 | 10.0015471 | 11-9743911 | 10 F}F 
51 | $.9271003 | 9.9984422 $.9236581, | 11-0713419 | 10-0015578 | 11.0723999 | 9 + 
52 | $.9285866 | 9.9984315 $.9301552 | 11-0698448 | | 10.c0156F5 | 11.0714134 | B 1 
5} | $.9300678 | 9.9984207 $.9316471 | 11-0683529 , | 10.0015793 | 11.0599522 | 7 | 
54 | $-9315439 9:9984099 | $.9331340 | 11-0668660 | | 10.9015g01 | 11-0684561 | _6_ 
55 | $.9330150 | 9-9983990 | $.9346160 | 11 110653840 | 10.0016010 | 11-065g9850 | 5 | 
56 | 89344811 | 99983881 $.9360929 | 11-0639071 10.09016119 | 11.0555 1g} 4 | 
57 | $.9359422 | 9+9983772 $.9375650 | 11+0624350 10.001622$ | 11-064257$ | 3 
58 $.9373993 9.998366} | $.9390321 | 11-0609679 10.0016337 | 11-06260179 | , 2 
| 59 | $.9353496 | 9-9983553 $.9404944 | 11-0595056 10.0016447 | 110611504 | 1 
60 | $.9402960 | 9-9983442 $.9419518 | 11.0580492 2 _10-0016553 |} 11.0599040 J _'©_ 
"L.Co-Sine. | £. Sie. 4 'L.C0-7 -T ang. | ang. | £.7 T angent. L. Co-Secant.' L. Seca, | M 
$ DEGREES. 
Latitude 9 Deg. oo Min. South Declination. 
| O d\ 2_ [4 6 a 8 |d| 10|d. 12]d.| 14 4116 4.181 4. 20|d.) 22] 4.1235 
. m.) 1m.\b. m. m.lb. m, 1.15. 1.) 13.\b, m1. 18. b. 1m.) 8.16. 11] 18 15, 1m. 10.6. m1.} 12.16. 11.| 03. þ. 01.1 1 þ, mm. 
SN12.0} [12.0 12. 12.0] [12.0] (12.0 [12.0 [2.0] j\12-c| j12.of [12-0 12.0 
1 [00.7] 1j00Þs 210.11} 21-13] 210.15] 10.16] 2/0-18! 2þ.20| 20-22] 210.24 210.26 Ll 0.27 
2 jo-15]_3Þ-18 310-24 31-27] 4/231] 29:34|_3/:37]_4j41]_42:45] 4-49] _510:54] 26.56 
3 [0-24] 510-29] 510+34] 510-39] 512-44} 610.50] 5 2455 61.01 6|[t.o7] 61-13 61,19 7 1-26 TIET 
4 10436] 719-43] $1051] 810.59] $]t-07| $/1.15| 8 1-23] 9[1-32] gft-41] gil-5c| 91-5g110.2.09 79.18 
_5 [9-53 111t-04/12 L-16/1211.25 +28/12]1-40[12|1+52/13 2+ 2:05/13/2. c18,13/2-31[14/2-45|14/2-59}16 3-1<]13h\28 
6 |1-23]15]1-41/15]t-59{15/2.17/19/2-36119 2-55 2513-20 25/3+ 45254-10 2514:35125(5.00140;5 240 | 
7 [2-33]34[3-0713513-42135|4+1713514+52/35 5427 | 
NEi6.co|_ | |_| |__ at = | | 


- 7 StuEelhet . 3605 55 Gar Ie» 


"X "Tia B, LE of Naw and 


3 


DEGREES. 


—  — 


- E | N. Sine, |. " N, Tangent,” N. Co-Tang | iy: Sat, IN. Co-Secams. 
1- 871557 9961947 $74557 | 114} 2052 _loo3z8193 11473713 60 
F*.1] 874455 | 9961693 $7781 11391885 | 10038454-| 11435692 | 59 
T 2! 877353 | 9961438 $0749 | 11353970 10938711, | 11397922 | 58 
3 3 1. $50251 [®gg61182 | $$3661 | 11316304. 10038999 | 11360402 | 57 
" 4} $33148 | 9960926 $86612 | 11278385 10039228 | 11323129 | 56 
5 | 886046 | 9960669 889544 | 11241712 10039487 | 11286101 | 55 
_© | 3539 | 9960411 _892476 | 11224780 | 109039747 |_11249316 | 54 
7 891340 | 9360152 895408 | 1116808 | 10040008 | 11212770 | 53. 
$94735 | 9959332 $9$341 | 11131635 ; 10040279 11176462 | 52 
9 | 897635 | 9959631 201273 11995416 ; 10040533 11140339 5l 
IO || 902532 | 9959369 9042006 | 11959431 | 10040797 | 11104549 | 50 
F 11-]. 903423 | 9959107 907138 | 11023676- 1004106 | 11068940 | 49 
| 12 | 905326 | 9953844 910071 | 10988150 _10041326 | 11033560 | 48 
#| 12 | $09223 9358580 / 913004 | 10952850 10041592 | 10998406 | 47 
| 14 | g12119 | 9958315 | / 915938 | 10917775 1004IÞ59 | 10963476 | 46 
' 15 {| 915016 | 9958049 918871 | 10582921 10042127 | 10928768 | 45 
4 16 |. 947913 | 9957782 921804 | 10848288 10042396 | 10594281 | 44 
©} 17 | 920809 | 9957515 924738 | 10813872 10042666 | 10360011 | 43 
15 923706 | 9957247 927672 | 10779673 10042937 | 19525957 | 42 
"ÞF 19 | -926602 | 9956978 930506 10745687 10043208 lor? # Lo 
20 | 929499 |-9956708 933549 | 10711913 10043450 | 10758455% | 40 
| 21 | 932355 | 9956437 936474 | 10675345 12043753 | 10725070 | 39 
| 22 | | 935231 | 9956165 939409 | 10544992 19044927 | 19691859. | 3. 
"23 i | 939197 | 9955392 942344 | 10611841 10044392 | 10655854.] 3 
«|, 24 | _941983. | 9955619 945278 | 10578895 10044578 |_ 10626054 | 36 
*|\ 25 | 943979 | 9955345 945213 | 19546151 10044855 | 10593455 | 35 
125 | 946575 | 9955070 951148 | 10513607 | 10045133 | 10561057 | 34 
127; 949771 | 9954794 954084 | 10451261 ; 10045411 | 10528857 | 33 
"4 28 | | $52566 9954517 957019 | 10449112 10045690 | 10496854 | 3 
= | 29 | 7 $5552 | 9954240 959955 | 10417155 10045970 | 10455046 | 3 
3g _$554g5, 995 3962. 962590 | 10385397 ; 10046251 | 10433430 | 30 
157 1N; CorSiae) XN. Shue.” N. .Co-Tang. .N, Tangent. N.C 0-Secant.! N, Secant, | M 
Fl $4 DEGREES. 
—_ Latitude 10 Deg. oo Min. North Declination. | 
ELE2 [£[+]4| 5 [4B] jo_]_[412]4]14|416]4/18|4; 20]4/22 dag 
4 "ro _ > 2s. b. mm. bm. "——_ TE Mm bm. m. 'm h. mM. m.h, m.'\ Mm. , mn, m.h. _ m.\b. m, m. b. m, 
4 | N I2.0 12.0 12.0 [2.0 N $ I'2.C [2.C [I 2.0 [12-0 * 12-0 12.0 12.0 
tr 09:6 1129.5] 100.4] 2[50-2 I 00.2} 110,95 10.04 2/0. 06] 2/00-5| 2/010, 2[0-12 
2 0-12] 31-10! 3190-7] 3Þo-g\_|N, _|_2.1 (00:4 _ 3100-7] 310.10] 40-15] 40-15! 30.21) 31.24 
E 1:3 /a-21] 510.16} 5j0.11] 500-6 SE. ; 00-5] 512411 60-17! 6,0. 23] 6/0-29| 69.35] 510.40 
"Hg 0-32 719-25] bFO.17 $1050.9] | > 4 | [00S] $J0-16] 9.0.25 90-34, 910-43 [100-53] 7jL-00 
; ls 0.46 L1ljD. 2.35|L1 I110-24;12 2.12 wy hg 5 = O12] 13 0.25 13/0» 38 140-52 52 14 I. -06|19/1.23/121-35 
3 6 1412i7.55/1710.3 $26 NN 6 | [0-20] 2510-45/25{1.10/25}1-35/26/2- o1135,2,39/40j3-19 
1 7 [2-11130{1 «41,35 I-11j3119-40 R 7 | [0-36-41]2.17 | 
n= (02 3[52.4-21152 a, CT © 22 ON OA A: 3 5 OY OY REA ®# 
"2 a 
v5. 
4 
LILILEG MINLNIN 
j \ Se: 08 | | LEE 2, 


— 

< —_— ._—— 
-___ 

* 


Px” 


Wy cial Sines, Tangents, and Secahis. =-*Y 


4 DEGREES. 


TT: Time, | L. Co-Sine. L. Tangent. | FX Co-Tang. | L., Secant, | Z.Co- Secant. | 
8:9402960 | 9:9983442 | | 8:9419518 | 110560482 | | 100916558 | 11:0597940 
8:9417376 | 99983332 $49434044 | 11-0565956 10.0016658$ | 11-05$2624 


$.9431743 | 9-99$3220 $.9445523 | 110551477 10.00167$0 | 110568257 
$.9446063 | 9.9983109 8.9462954 | 110537946 19.0016591 |f 11-0553937 
. $.9460335 | 9-9952997 0.9477338 | 11-0522662 19+2017003 | 11-05 39665 
$.9474561 | 9.9982555 $.9491676 | 11-0508324 10-0017115 | 11-0525439 
$.9488739 | 9-9952772_ $.9525967 | 11-0494033 19-29017229 | 11-0511261_ 
8.9592$71 | 9-9952660 $.9520211 | 110479759 10.021 7340 "Il -0497129 
$.9516957 | 9+9952546 £.9534410 | 11-0465590 100017454 | 11-0433043 
| $.9530996 | 9-9952433 $.9543564 | 11-0451436 10.001 7567 | 110469004 
' $.9544991 | 99992315 $.9562672 | 11-2437328 10.091 75$2 | 110455009 
$.9553340 | 949982204 $.9576735 | 11-0423265 10-0017796 | 11-0441069 
$.9572543 9-9982059 _ $.9590754. 11-0409246. 10-2017911_| 11.0427157 


| nn "—— — — — 


$.9556703 | 99951974 $.9604725 | 11-0395272 190.0915026 | 11-0413297 


$.9500517 | 9-9951859 $.9618659 | 110351341 10.0018141 | 11-0399483 
$.9614288 | 9.9931743 $.9632545 | 119367455 19-0219257 | 110385712 
; $.9628014 | 9-9951626 £.9646358 | 11-0353612 10.0015371 | 11-0371986 


| $. 9641697 9.9981510 $.966018$ | 11-92398312 10.001 490 | 110358303 
8.965533 _9:-9981393 | $.9673944_ 11-0325056 10.5018607 11-03 344563. 
£8 96559} 14. 99981275 8.963765 8 | 11. ©312342 19.001 $725 110331966 "41 

$.96$2487 | 9-9981158 F 9701330 | 11-0295670 19.c015342 | 11-031751} 

| $.9695999 | 9+9981040 $.3714359 no 10.001 5960 | 11-0304001 

| $.970946$ | 9.9980921 6.5725547 11-027145} 19.2019079 | 110290532 

| $:9722895 | 9-9950802 0.070008 I 1-025 79« 5% 10.0019195 | 110277105 

|_b.9736280 | 9-9980683 | | 5.9755597 | 11-9244403 | | 10-2019317 | 11.9263720 

« 


8. 9749624. 9.9980563 8, 9769065 11-0230940 109.0C219437 | 11-0250375 
$.9762926 | 943930443 $.97824$3 | 11.0217517 10.C019557 | 110237074 
$.9776188 | 9.9950323 $.9795865 | 11-2204135 10-0019677 | 11.0223S12 
$.9759408 | 9-9950202 $.9809206 | 11-01907594 —_ ©7959 | 11.0210592 
$.98025$9 | 9.99$0081 | $.9822507 | 11017749} 0-£019919+ | 11-0197411 
8, $.9815729_ 9-9979960 $. 9835769. 11-0164231_ _ 020040 | 110184271. 
'L. Co-Sine, | L. Sins. | L. Co-Tang. "Ws by 8 Tangent. | L.Co-Secant. 4 I. Secant. 


% DEGREES. 


qe os Th oo Min, Seuth Declination. 


© |4. 2 |d] 4 FIFRY 8 14 10! d.; 12 d. 144. ils SIE. 20 &, 22 


.m.|\m b. m.| mlb. mm; 'h, m. A m | mb, 11,1 mb. ms. 1m. hb. m\ns 1b; m\m;\b. m. Fn, JE mY m, ", m. 
2.0 112.0 12.0. [12.0 [12 12.0} [12.0 i12.0) ji2.0) f12.0 [12.0 124" 
00.8} 1.0.09] 110.15 215.12] 21.14] 29.16! 1:09.17 10.15 20.20 2 0.22 20.24) 20 20 
0-16|_310-19| 310-22] 3/9-25|_412-29] 4 0e331 3 2-26 312-391 412-43] 4 40447 4/2451] 30+54 
0.26| 51031 $10.35 $10.41] 6195.47 60.43 5.0455 6 1.04 G'l, IC W-36 16| 61. 22 611. 28 
0.39] $047] $5.55 8/1.02) $j1-11] $1.16! _ 01425 911 44) 9'1. 53] $2.22! [2+ 12 
O.58[11}1-09|1271 +21 12 1433/12]1. 44'121, $7113 2-10 32.2311 3/2: :30/13)2 49,1413 or 16/3. 19 
1+31}/15]1-49{15}2.07!18 2.25/18). 43/19 5.52/124'2.26 243. 50 24'4-14 24'4+3 28 25\6 03 385.41 41 
2:44]33]3-17/33|3-50|33/4+23/33]4-56 33 5-29] 4-1 | 
—_—  - - EY | | | a 1 

|. 

| | 


| 
£2 1M iL &-4E 


*? - 


talks 4; . . 
_ U 
» . 


A L+w1BL2' of Alath 
2. 4,9. 5k 4% & rH 
N. Sine.  |N. C0-Sine. ny V. Co-Tang. N, Secant. |N.C0-Secaut. 
£30 | 958458 | 9953962 _962890 | 10335397 10046251 | 19433430 |Z0 
31 | 961353 | 9953683 | 965826 | 10353527 10046533 | 10402007 | 29 
4 32 964248 | 9953403 963763 | 10322447 10046816 | 10370772 | 2g * 
= 33 | 967144 | 9953122 971699 | 10291255 10047099 | 10339726 | 27 
5 979939 | 9952840 974635 | 10250249 10047333 | 10308866 |.26 
1 972934 | 9952557 977572 | 10229425 10047668 | Lo278190 | 25 
$4.35 _975529 | 9952274 980509 |_ 10195739. 19947954 | 10247697 | 24 
+ : 978724 | 9951990 983445 | 10163332 10045241 | 10217355 | 23 
4 951619 | 99517095 986383 | 10135054 10048529 | I0187254 | 22 | 
X 29 | 984514 | 9951419 989320 | 10107954 10043818 | 10157309 | 21 
40 | 987408 | 9951132 992257 | 10078031 10049108 | 10127522 | 20 
41 | 99030} | 9950344 995195 | 10048283 10049399 | 10097920 | 19 
42 | 993197 | 9959555 99$133 | 10015708 | 10049630 | 10063491 | 18 
43 | 996092 | 9950265 Loolio7l | 99393050 10049988 | 10039234 | 17 
44 | 998986 | 9949976 [004009 | 99600724 10059275 | Iool0147 | 16 
45 | Loo1981 | 9949685 | 1006947 | 99310085 10050569 | 99812291 | 15 
} 45 | 1004775 | 9949393 l009585 | 99021125 10050864 | 99524757 | 14 
47 | L007669 | 9949109 [012324 | 98733823 10051160 | 99238943 | 13 
_45_)_1010563 | 9945506 [015763 | 95445166 10951457 | 98954744 | 12 
4 49 [1013457 | 9945512, | [018702 | 9$1641409 19951754 | 98672176 | 11 
+} 50 | 1016350 | 99482y7 [021641 -| 97581732 10052052 | 98391227 | 10 
{| 51 | 1019245 | 9947921 1024580. | 97620927 10052351 | 98111880 | 9g 
+] 52 | 1022138 | 9947624 | 1027520, | 97321713 10052651 | 97534124 | 8 
53 | 1925032 | 9947326 1030460 | 97044075 10092952 | 97557944 | 7 
34 | 1027925 | 9947927 _1033400 | 96755000 10053254 | 97283327 | 6 
55 | 1030819 | 9946723 I036340 | 96493475 10053557 | 97010260 | 5 
£6 | 1033712 | 9946428 l039280 | 96220456 10053860 | 96738730 | 4 
$7 | 1036605 | 9946127 [042220 | 95949022 19054164 | 96468724 | 3 
58 | 1039499 | 9945825 l045160 | 95679068 i0054469 | 96200229 | 2 
'60 | 1045285 | 9945218 1051042 | 95143645 _ 10055082 | 95667722 | © 
In, Co-Sine.| N. Sine. V.C&-Teng.| N. Tengen. | N.Co-Secant.' N. Secant. | M 
; 8 DEGREES. | 
Latitude 11 Deg. oo Min. North Declmation. 
| 6 (4 8 |&.|10]_|__|&[12[4\ 14 |4416 [4 13]4|20]d[22|4/23;| 
.\b. m.Jm. [þ. m. ml © . |b. m.|m. \b. m.|m. |b. m.|m.\b. m.\m.|b, m az 1b. m.\m. 16, m, 
12.0) [12.0] |12.o] |N $| |12-o] |12.c| [12.c} [12-0] |12.o) [12d 112.0 
I 205 3| 21001 I 00.2] I O01] 2100*3] 210405] 200.7] 21049] 2jot1 
2 0.8] 30.5] 3120-2] |_2 0211 3/004 4100-8] 410-12] 410.16] 410-20] 210.22 
3 p.13] 5100.8] 5/0043 3 00.3] 5 00-8] 600.14 612-20] 610.26] $10.34] 310.37 
& $1 5.25] $10.12] $ſ0.g] | 4 | [o045 $[0-13 $1.21] 910-30] 910.39113]0-52] 40.56 
"Þs5 þ:53 -30]126-18|12150.6]_|_5 | [00-7113 0:20113Þ0.33[13]0-45[14|1.00]15[1-15]13]1.28 
16s «4511 $0.27]1910-08 6 | [0.12/23 0.35|240.5924[1-23[24|1.47]36]2-23136|2.59 
47 1.24132 0521321020 7 023 | 
4-3495]3:49 — 


— - 


AYtinci 


: &, ang _ 


x | 


S DEGREES. 


84 DEGREES. 


M | L. Sine, | Z. Co-Sine. L. Tangent. | L. Co-Tang. L. Secant, | L. Co:Secat. | 
30 | 8. $.98157 5729 | 99979960. $.9835769 | 11-0164231 _10-0020049 | 11-0184271 1 
"31 | 8.9828829 | 9-9979835 $.9848991 | 11.0151009 100020162 | 11-0171171 
32 | $-9841889 | 99979716 8.9562173 | 11-0137927 19.0020284 | 11-0158111 | 28 : 
' 33 | 89554910 | 9.9979593 8.9875317 | 110124683 10-0020407 | 11-014509O | 27 7 
34 | 8-98675g1 | 9-9979470 8.9358421 | 11-0111579 10-2020539 | 11-0132109 | 26 
25 | $.95880334 | 9.9979347 $.9901457 | 11-0095513 10.0020653 | L1-OL119166 | 25 ; 
36\ $-9893737 |_9-9979223_ $.9914514 | 11-0055 436 19429020777 | 11-0106263 | 24 | 
37 | 8.9906602 | 9-9979099 $.9927503 | 11-0072497 10-0920gO1 — 23 | 
33 | 8.9919429 | 9-9978975 2.9940454 | 11-0059546 100021025 | 11-00 50572 22 | 
29 | $.9932217 | 9-9978850 $.9953367 | 11-0046633 10.0021150 | I1-00677 21 
40 | $.-9944968 | 9.9978725 8.996624} | 11-0033757 10.0021275 | 11-0055032 | 20 
41 | $.9957681 | 9:997$599 8.9979081 | 110020918 100021410 | 11-0042319 | 19 : 
42 $-9970356 | 9-9978473 | | 8.959183 | 11-000$117 | | 10.0021527 | 11-0029644 | 18, 
43} $.9952994 | 9+-997$347 9-0004647 | 10-9995353 | | 10-0921653 | 110017006 | 17 | 
44 $-9995595 | 949978220 9-0017375 | 10.9982625 | | 100021780 | 110004405 | 16 | 
45 9g.o008160 | 9.9978093 9.0030066 | 10:9969934 10.0021907 | 10-9991840 | 15 | 
45 9g.2020687 | 9.9977966 90042721 | 10-9957279 10-0022034 | 10-99799312 | 14- 
47 9g.0033179 | 9.9977838 90055340 | 10.9944660 10.9222162 |. 10-9966821 | 13 
48 90045534 | 9.9977710 | | 90067924 | 109932075 | | 10:2022290 | 109954366 | 12 
49 _ $053 | 9-99775$2 9.0080471 | 10:9919529 10.0022415 } 10-9941947 | 1 
50 9 949977453 9-0092984 | 10.9907016 10,.0022547 | 109929564 | 10” 
$I 9-9977323 90105461 | 10:9894539 10.0022677 | 10-9917216 | 9. 
52 —_— 949977194 9.011790} | 10.9882097 10.0022$06 | 1049904904 | 8 
57 | 90107374 | 949977064 9-0130310 | 10-9569690 10.0022036 | 109892626 | 7 
54 | 9.0119616 | 9.9976933 | | 9.0142682 | 10.9857318 | | 100023067 | 10.9880384 |_6 
55 | 9-0131823 | 99976803 90155021 | 10-9844979 | | 100023197 | 10-9868177 þ 5 
56 | 90143996 | 99976672 9.0167325 | 10.9532675 10.c023328 | 10-9856004 | 4 
57 | 9.0156135 | 9-9976540 9-0179594 | 10-9820406 10-0023460 | 10.6843865 | 3 
5% | 9.0168239 | 9-9976408 9.0191$31 | 10-9808169 10.0023592 | 109831761 | 2? 
$9 | 9.0180309 | 9.9976276 9.0224033 | 10:9795967 10.0023724 | 109819691 | 1 
6 | $:0192346 | 9:9976143 | | 9:0216202 | 109783798 | | 100023857 | 109807654 |- of 
'L. Co-Sine, | I. Sine. L. Co-Tang. | L. ' L. Tangent. L.Co-Secant. | I. Secant. M. 


Latitude 11 Deg. oo Min, 


[Su 6[- 4+ w [19 > 


South Declination. 


I 2.0 
0-18, 1Þ.19 


L.09, 6\1.06/ 


2:14 132.27 


LE 


0:37.212:49 4 
130, $1.38} 91-47 


3-33 23/3- 3-5623 4 I9123 4+42/23 


2 0.22| 2 


61.12 


13,2-40 | 


I 
=] 
| 


49:48] 410-52 
6 1.18} 61. 
9.1+56| 9|2«: 
13/2-53/14] 


- . 
> (Tf CET PRETT 7 


Ee oY 


SE + "NY -L"E "> [ Pe | 
£ T7 D E G REES. Das 
M | N. Sie. |N. Co-Sime. V. 7. Tangent.) V. Co-Tang. | N. Secant. 1N.Co-Secant 
*o | 1045285 | 9945215. 1051042 | 95143645_ 19055082 | 95667722 | 60 
*3 | 1048178 | 9944914 1053983 | 94578149 100955390 | 95403686 | 5g 
2 | I051090 | 9944609 [056924 | 94614116 10055699 | 95141110 | 58 
3 | 1953963 | 9944303 [059866 | 94351531 10056009 | 94879984 | 57 
4 | 1056856 | 9943995 1062898 | 94090354 19056320 | 94620296 | 56 
5s | lo59748 | 9943583 lo65750 | 93530663 I0056531 | 94362033 | 55 
6 | 1062641 | 9943979 1068692 | 93572355 19955943 | 94105184 | 54 
7 | 1065533 | 9943069 1071634 | 93315450 19957256 | 93849738 | 53 
.$ | 1068425 ,| 9942759 1074576 | 93959935 10057570 | 935956982 | 52 
Ht 2 | 10913rS | 9942443 [077519.. 92805 $02 10057885 | 933430C6 | 51 
*t 130 | 1074210 | $942136 l080462 | 92553935 10058201 | 93091699 | 50 
4 11 | 1c77102 | 9941523 to$3405 | 92301627 to058518 | 92541749 | 49 
| 12 |_1079994 | 9941599 _ [056345 | 92051564 10058835 | 92593145 _þ 4s 
| 13 | 1052585 9941194. 1989291. 91502535 10059153 | 92345577 | 47 
7 14 | 1955777 | 9949579 [092234 | 91555436 10059472 | 92999934 | 46 
*þ as | 1088659 | 9940563 [095178 | 91399343 19959792 | 91855305 | 45 
#7 a6 | 1091560 þ 95940245 1098122 | 91064464 10060113 | 916ST1980 | 44 
þ 17 | 1094452 | 9939925 [101066 | 90921074 100969435 | 91359949 | 43 
1 18 | 1997343 | 9939609 _ 1104010 | 90573867 _ _10060755 | 91129200 | 42 
"149 | I1c0234 | 9939289 tlo6954 | 99337933 10061051 | 908389725 | 41 
| 1103126 | 9935969 Ilog8gg | g00g8261 10061405 | 929651512 | 40 
21 | Io6o17-| 9935643 [112544 | 59559343 10061739 [90414553 | 39 
22 | HloSgos {| 9938325 [115759 | 89622663 10062056 | got78837 | 3$ 
23 | I111799-| 9935003 [118734 | 89356726 10062353 | 89944354 | 37 
24 | [114689 | 9937579 1121679 | 89152008 _10062711 | 89711095 | 36 
4 25 | 1117580 | 9937354 1124625 | 38918505 10063040 | 89479051 | 35 
-1 26 | 1120471 | 9937025 127571 | 88656206 10063370 | 59243211 | 34 
#1 27 | 1123361 | 9936702 1130517 | 85455103 10063701 | $g01$567 | 33 
1 28 | 1126252 | 9936375 1132463 | $8225156 10064032 | 85790109 | 32 
1 29] 1129142 | 9936047 1136409 | 87996446 10064354 | 55562528 | 31 
'} 01 1132032 | 9935718. 1129355 | 87768874 _ 10064697 | 88336715 | 30 
© IN. Co-Sine.| N. Sine. IN.Co-Tang.| N. Tangent. N.Co-Secant.| N. Secant. | M 
FL | $3 DEGREES. 
Latitude 12 Deg. © oo Min. i. North Decl Declination. : 
| [21d 4 |d.| 6 (d{ 3 || 10 a. |12|d& 14 416 |d.| 15] 4. 20|d.| 22 d\23: 
+ 16. m.]m.\b. 21.48. b. m.þ0.[b. m.n.1b. m1 [0e [b. maj. b. 11. |b. m.[m.[b. m.[m.[þ, mn. [b. m.\m.|þ. m, 
SN|12.0] 12.0] [12-0 12.0] |N $] [12-0] |12.c| [12-0] |[12-c} [12.0] [12-c| 112.0 
11 [0-07] 1100.6] 110.5] 119-4] 2100.2} I 70.9] I OI] 210043] 219-05] 200.7] 2100.9] I[o.10 
4-2 :25_3Þ-13]_3]-19_3Þ2-7] 312-4] _|_2 |_ [20-0\ 3109-3] _3Þ2-6| 410-19] 410.14] 4(p-15] 3lopar 
SE 0-26 Slo.2T1] 510-16] $10» 610045 3 00.0 5 60:5 610.11] 610-17] 60-23] 610.29] 510.34 
i141 4 28 710+31] 712-24 $0. $190.45 4 00.0 $00.5 05. 17 912-26 910-35] $44 T}Þ»51 
-S P-57,1110.46|11h0.35[1110-24|1210+12 5 00*111210-13]12[0.25|12[0-3711210-49/20)1 .0G)1 211 21 
_— — _ co” a8 won} Kang wy pagps ey 5 MI |-|— 
S [1-29/15]1414115 0.5911510+6411910-19 6 20.2118 (0.20150. 33 1510.56}15|1.1415 3]/2-07133'2.40 
7 12-3813012.05|3011.438 30,108 3010.32 7 00.3 | , 
FITTED | — MELT LILLE 


—_— — ET 


_ 


IT Line Tags and Scones. 


6 DEGREES. 


M | L. Sine. | L-C L. Co-Sine. | L. _ L. Targent. | L. _£. Co-Taryg. _£. Secant. | Z.Co-Secant. 
O | 9+ '9-0192346 | 46 | 9-95 '9-9976143. | 9s "9-0216202 | 1049783798 10» 10-0023857 | 10. 0.9807654 | 
I | 9» 0204348 9. "949976011 9.0223338 | 10. 1049771662. 10.00 023959 | 10; 9795652. 
2 | 90216318 | 99975877 90240441 | 1049759559 10-0024123 | 10-97836$2 
3 | 9.0228254 | 9.9975743 9.0252510 | 1049747490 10.0024257 | 109771746 
4 | 3-0240157 | 9-9975609 92264545 | 10-9735452 19-0024 391 | 10-9759543 
5 | 90252027 | 949975475 9-0276552 | 1049723445 10-2024525 | 10:9747973 
6 9-9263865 9-9975 340 9-2253524. 10. 1049711476 | 10. -0024669 _10-973 6135 
7 | 9-0275669 | 9.9975205 9.0300464 | 10» 9699536 | 10. 0024795 IO. 9724331 
8 | 90287442 | 9-9975069 9.0312373 | 19-9687627 10.0024931 | 10-9712558 
9 | 9-0299182 | 9.9974933 9.0324249 | 19:9675751 10.0025067 | 109700818 

9-03108g0 | 99974797 9.0336093 | 10-9663907 10.0025203 | 109659110 
90322567 þ 9.9974660 90347906 | 10-9652094 10.0025340 | 10.967743J 
90334212 | 9+9974523 _ 9407 «0359655 10» 10.9640312 2 10.0025477 10.9665 788 | 
9 90345325 3. 3-9974386 90371439 | 10» 1049628561 10-0025614 | 10,96541 75 
9-0357407 | 99974248 9. 2383159 10.9616841 | 10.0025752 | 10.9642593 
9-0368958 | 9-9974110 2394348 | 10» 9605152 | | 10.002539g0 | 19.9631042 
90380477 | 9-9973971 90426506 | 1049593494 | 10.0026029 | 19-9619523 
9-0391966 | 99973833 | 90418134 | 10-9581866 10-0026167 | 10.9608034 
| 92493424 | 9-9973693 _9-0429731 | 10-9570269 | | 10.0026307 | 109596575 
$-0414352 9+9973554 9-0441299 | 10-9558701 10-2026446 | 1049585148 
9.0426249 | 9.9973414 1490452836 | 109547164 | | 100026586. | 10.9573751 
9-0437617 | 9.997327} 90464343 | 19:-9535657 | | 100026727 | 10.9562383 
90443954 | 9-9973132 9.047521 | 1949524179 | 10.29026568 | 10.9551046 
9.046029S1 | 9.9992991 9.04$7279 | 1049512730 | 19.09027009 | 109539739 
24 | 9:0471538 | 9-9972850 | | 9:2495639 | 19-950131T || | 10:0927150 | 109528462 
"9.0432736 9. 9972708 9+2510075 10-9459922 102.0027292 | 10-9517214 
90434005 | 9-9972566 9-0521439 | 10-9475561 | | 10-0027434 | 10-9505995 
9-0505194 | 99972423 9-25 32771 | 10-9457229 | | 10.0027577 | 10-9494506 
90516354 | 9-9972280 9-2544074 | 10-9455926' |, | 10-0027720. | 19.9483646 
9-0527455 | 949972137 9-2555349 | 109444651! | | 10-0027863 | 10.9472515 
9-0538588 | 9-9971993_ _9-0566595_| 10.9433495_| | 100925007 | 10.9461412 
L. Co-Sine. | L. Sine. L. Co-Targ. | L. Tangent. L. Co-Secant. L. Secatt. 
a I "_- DEGREES. 
Latitude 12 Deg, 00 Min. South Declination. 
d'\ 21d} 4|1d|6\|d} 5 |d.) 10|d. 12 d. 14|d 16|4| 18 18| SEL”, 22 
« Mts — m.| m.'þ. m.) m.\b. m., 1.15, m.\ m.\b. m.| m, b. m. m.h. m 5. nt, 1h. 1.) m. 6. m[1s.1þc m 
Z - [12-0] [12.9) [12.9 '|12.o| 12.0] [12.9] |12-0f [t2.o| 12-0; [12.0] [12-c 
10.10| Io-It| 210.13} 2Þ-15] 219-17] 10.15} 110-19] 2Þ-21] 2Þ+23} 210-25] 210-27] 2. 
_ 0.26 2 3Þ-2 319-26] _312-29,_3[2:32]_412:3%1_3.,2-391_3/2:42}_3ÞP+45]_410-49| _4253]_419457|_3T 
0+32] 510437] 510+42] 510.47) 512452] 6/0455] 511 23. 5/1. 08] $[L.16 "4t- 24; ſl» _ 6!1 +32 
0.47] 710454] $11.02} $[1.10, $11-15} $11.26] 81-34] $[ 42) $]1.50 9j1-59} 912-0 02-15 
L-Og]L1[Lo2C)LI(Le31LT[L-42.12 12]1+54/12/2.06  3/2-19/13/2+32/13[2+45 3 +5$113/3+11| is «27 
1-47|17/2-04/17/2-21/17/2-3515 2.56115/3414/22/3+36 22/3» $8/2314-21[23'4+44/2315 7346 41 
3-0512912.34129|4+-03, 2914+32.3015 -02139, 5+32 
6.00] _ = SE of ibs. —C_ | 1+ 11:4 Rs 
| | | | 
| | 


_ 


- 


2 oe 4 = 


«< 


a ad. —_ 


7 | 


y$ A T ABLE A Naw ond 
6 DEGREES. Te. 
_M | N.\ "N. Sine. ine. |N, op N, Tangent.\N. Co-Targ | N. Secant. |N. Co-Secant.j 
_30 | 1132032 | 9935718 1139356 | 87758874 | 10064697 | 88336715 | 30 
31 | 1134922 | 9935388. 1142303 8754246x |. 10065031 88111761 29 
| 32 | 1137812 | 9935058 1145250 | 87317198 : 10065366 | 87887957 | 28 
33 | 1140702 | 9934727- 1148197.| 87093077 - 10065702 | 87665295 | 27 
34 | 1143592 | 9934335 1151144 | $6870088 10066039 | 87443766 | 26 
35 | 1146482 | 9934062 1154091. 86648223 19066377 | 87223361 | 25 
£35 | 1149371 | 9933728 1157039 | 86427475. 10066715 | 87004071 | 24. 
37 | 1152261 | 9933393 1159987 $6207833 | | 10067054 86785889. 23 
38 | 1155151 | 9933057: 1162935 | 85959290 | | 10067394 | 86568805 | 22 
39 | 1158040 | 9932720 1165883 | 85771538. 10067735 | 86352812. | 24 
40 | 1160929 | 9932383 116$831 | $5555468$ ! | 1 077 | 86137901 | 20 
41 | 1163818-| 9932045 1171780 | 85340172 }-. 10068420. 4 85924065 | 19, 
2 42 | 1166707 | 9931706: 1174729 | $5125943_ _10068764 | 85711295 | 18_ 
43 [1163596 | 9331366 - 1177678 | 84912772 10069108 | 85499584 | 17 
44 | 1172485 | 9931025 28 | 84700651 þ 10069453 | 85255923 | 16 
45 | 1175374 | 9930684 1183578 84489573 10069799 | 85079304 | 15 
46 | 1178263 | 9930342 1186528 | $4279531 | 10070146 | $48750721 | 14 
47 | 1181151 | 9929599 1189478 | 84070515 10070494 | 84663165 | 13 
-48 | 1184040 | 9929655 1192428 | 83562519 _10070843 | 84456629 | 12 
49 | 1186928-| 9929310-| 1195378 83655536 z 10071193 | 84251105 | 11 
5© | 1189816 | 9928964 1198328. | $3449557 | 10091544 | 84046586 | 10 
51 | 1192704 | 9928617 1201279. | $3244577- loog189g6 | $3843065; | 9g 
1 52 | 1195593 | 9928270 1204230 |. 83040586 | 109072248 | 83640934 | B 
53 | 1198481 | 9927922 1207181 | 82837579 10072601 | 83438986 | 7: 
[54 | 1221368 | 9927573 1210132 | $2635547- 10072955 |_b22364rs. |S: 
# 55 | 1204256-1 9927223 1213084 | 82434435 10073310 | 83038812 | 5 
$6 | 1207144 | 9926872 1216036 | $2234384 10073666 | 82840191. ] 4 
57 | 121003I-| 9926521 , 1218988 | $2035239 10074023 | 826423435 | 3 
58 | 1212919 | 9926169 1221940. | 81837041 10074381 | 82445748 | 2 
59 | 1215806-| 9925816 1224893 | $1639756 19974740 | 82249952 | 1 
© | 1218693 | 9925462 | 3227846 | $1443464 007509 | 82055090, | 0: 
g N, Ci-Sine.| N, Sine. N.Co-Tang N. T, IN.CooSecant.l N, Secant: | M 


DIPZCALLS. 


Latitude 13 Deg. oo Min. North Declimation. 


$-OT0R-21 0% RENReO! 


d.\[10|d.| 12 d| 14[d/16|4]18]&.| 20 2. R237 

1 m.1b. m.\m.(b. m.| m|b, m.| m.1b. m.|m.|b. m. m.b. m.\m.b m.m.|b. m. 

12.0) [12.0] |N S] [12.0] [t2.c [12-0] [12-0 112.0 12.0 

4] 2100-2] 2100.0 I 00.1] 1100.2] 2/2044] 2/006] 2900.8] 1100.9 

21 _3P0-51.310-2] 1.2 1... 29-2} 2120-4  q\0.8].gl-12 4.9-16|_3/0-19 

6100-8] 600.2] | 3 | [00.5] 460.9 Go. L5| 60-21] 60.27] 410.31 

$0.12] $[00.4 4 | [007] 510-12 $0.2010/0-30 100.40] 710447 

2+30j1 210-1 12þ00.6_|_5 |_ſoo-g|10Þ-1913(0.3: 32141046 15/1,01]12/1.13 

17/0-28[17]0.11 6 | [0.11/[12,0423 28/0.51/30/1 1«21|311-5213 2422 
2810-54[25[0.26 7.| [0-35 

2.01 
mn ke bees eee Boxes een heed net ene ne ae ens ren nd We Lens 


"ſo 


, . 


welt athad. Þ n ; i 


"Artful Sing yy ag = ck. 
5 opp 6 DEGREES. | 
M|_L£-Sior. | L-Co-Sine. | | I Tangent. | Le Co-Tang. ( | L. Secant, | L-Co-Secant, | ih 
30 | 9-2538588 | 9-997t993 | | 9:2566595 [109433405 190028007. | 10-9461412 |. 39 
31 | 90549651 | 9-9971849 9-05 77813, | 10-9422187 10.0928151 | 10-9450339 | 29 
32 | 9-0560706 | 9.9971704 | | 9-05 89002 | 109410998 10.0023296. | 10.9439294 | 28 
33 | $-0571723 | 9+9971559 9.0600164 | 10-9399836 10.0028441 | 10.9428377 | 27 , 
24-| 3-0582711 | 9-9971414 9-9611297 | 10-9388703 19.0025586 | 10.9417289 | 26 * 
35 | 9:2593672 | 9-99712638 9-0622403 | 10-9377597 | | 100028732 | 10:9406328 | 25 ; 
26 9-0604604 949971122. 90633432 10. 10-9366518 | 10-0023878 | 10-9395496 | 24 
37 9.0615509 | 9-9970976 9-0644533 | 109-9355467 | | 10-0029024 | 10-9384491 | 23 | 
38 | 90626386 | 9-9970529 9.0655556 110-9344444 | | 10-0029171 | 109373614 | 22 | 
39 | 9+0637235 | 9-99706892 90666553 | 10-9333447 10-0029318 | 10.9362765 | et {| 
40 | 99643057 | 949970535 9-0677522 | 109322478 10.0029465 | 10.9351943 | 20% 
| 41 | 9-0655852 | 9.9970387 9-2633465 | 10-9311535 10.0029613 | 10-9341148 | ig ®: 
_42 | 9-2869619 | 9:9970239 | | 9:0699351 | 10:9300619 | | 10.0029761 | 10.9330381 [18 
| 43 | 9-0680360 | 239970090 90710270 | 10.9289730 | | 10.0029910 | 10:9319640 | 17 | 
44 | 90691074 | 99969941 9+2721133 | 10-92785867 10.0030059 | 10.9308926 | 16 
45 | 90701761 | 9+9969792 9-0731969 | 10-9268031 10.0039203 | 10.929$239 | 15 / 
45 | 9-0712421 | 9-9969542 90742779 | 109257221 10.0030358 | 10.92$87579 | 14 1 
| 47 | 9+0723055 | 99969492 90753563 | 10-9246437 10.0039598_| 10.9276945 | 13 
48 940733663 | 9+9969342 _$-0764321 | 10-9235679 10.003065 8 266337 |_13_4 
49 90744244 9+9969191 9-0775053 | -10-9224947 10.0030809 756 | It » 
$0 | 9-0754799 | 99969040 9-0735769 | 10-9214240 | | 10.0030960 or | 10 14 
$4 0765229 9.9968888 90796441 | 10-9203559 | 100031112 | 10.92745971 9s © 
52 | 9-0775932 | 99968736 9.08070g6 | -10-9192904 | | 10.0031264 | 10.9234168 | 8 Þ 
53 | 9.0736310 | 9:9963584 9.0817726 | 1049182274 | 10.0031416 | 10.9213690 | 43 ? 
54 | 9-0796762_ 99968431 90825331 10-9171 669 100031569 19.9203238 6 
55 | 9.0807189 9-9963278 9.0838911 | 109161089 10.0031722 | 10.91928L1 5 
56 | 90317590 | 99953125 9-0349466 | 10-9150534 10.0031875 | 10.9132410 | 4 
57-] 9.0827966 | 9+9967971 9-0859996 | 109140004 10.0032029 | 10.917203J4 | 3 
58 | 9.0838317 | 9-9967$17 __ 10-9120499 100032183 | 10.916r6283 2 
59 | 90848643 | 9-9967662 9-0880981 | 109119019 100032338 | 10.9151357 | 1 
60 $0858945 9+9967507 9-0891435 | 10.9105562_ 10.0032493 | 10.9141055 | © 
| £h "L:Co-Sine. | L. Sine. L.Co-Tang. | LI. Tangent. = L. Co-Secant.' L. Seco, | M 
83 DEGREES. 
Latitude 13 Deg. oo Min. South Declinatton. 
L214 2.46 4 |d| 6 |d| > |4| 10]&. 12|d. 14 4 16 16|4| 18 18 10 20[<22 
lb, m.| m.þ. - mlb. m.) m.1h. m. 1.15. 1m: ms. b, m.| ms. 6. im.) 1%, 6. 1a.\ 17 (bv. 1m.l 1b. 1m.) mb. m.[m1b, 
$SN112.0 [12. 12.0 12.0 [2.C [124 I 2.0 I2.C} 112.0 12.0) [12.C [12.c 
1 jO-10| 1/O-L1} 110.12} 210.14] 2-16] 2/015] 1 C.1g: 10-20] 215.22] 20424! 2 2/0. +26] 2'0.2 
2 [0-21 _ 310-24 3:27] 32:32_42:24] 4 4/0. 2.35] 2 O41 _3,9-44] 312447 404511 49455 40.59 
3 10+34| 510439] 510444} 510.49] 512454} 6,100] 5/1425! 5,11] 6ft.16] 6.1.22 6'1.25 6 1434 
4 [9-51 710458] 711-05! $11.13} $[t-21; $1. = 3 1:35. $145] gft.54| 92-03 9/2 2:12] 92-21] 
5_[1e14[11]1+25]L11t-36/ 1111-47 12/t-59/12 2-11]12 2:23 1312-36 13[2-49|13/3:02/13/3-15/15/3-3c 
6 [1:54|17]2-11]17]2-28|17/2.45 [1713-02 Ys: 201211241 22/40 22/4-25|22'4+ 47/22/5.09]31 5+4C 
7 13 14]28[3.42]2}4-10\2814. 3525. (*]-) 25 5+ 24 S | | 
INE 6.00] _ | 


"100 


og OS I OO OS 


"Raw "and. 


2: 5 "Tn ® BILE". 4 
_ - 7 DEGREE S. ' 
|.M_| N. Sme. [N. Co-Sine. V. Tazgent. |. Co-T ang. N. Secant, \N.C0-Secant. 
"1-0 | 1216693 | 9925462. 1227846 | $1443464 _ 10075099 |_520550g0 
"TY 1221583 9925107 [230799 | 81248071 10075459 "81861157 
"47 2 | 12244658 | 9924751 1233752 | $1053599 10075820. | $1668145. 
. 3 | 1227355 | 9924394 1236705 | 80860042 - 10076192 | 31476048. 
|. 4 | 1230241 | 9924036 1239658 .] 80667394 10076545 | 81284560 
|. 5 | 1233128 |'9923679 1242612 | 80475647 I0076909 | 51094573 
1 6] 1236015 | 9923319 1245566 | 80284796 _ _10077274 j_$0905152 | 
"+ 7. 1238901 | 9922959 1248520 | 80094535 19077639 | $0716681. 
«8 | 1241788-| 9922598 1251474 | 79995756 10078005 | 50529062 
” 9; 1244674, | 9922236 1254429 | 79717555 10078372 | $0342321 
2x0 | 1247560 | 9921874 1257384 | 79530224 16078740 | 80156450 
4-11 | 1250446-| 9921511 1260339 | 79343758 10079109 | 79971445 
4-12. | 1253332 | 9921147. _1263294 | 79159151. 10079479 | 79737298. 
#13 | 1256218 9920782 I 265249 | 78973396 | 10079550 | 79604003 
14 | I2591e4 | 9920416 1269205 | 75759489 10089222 | 79421556 
=15 | 1261990 | 9920049 1272161 | 75606423 109980595 | 79239950 
4-164 1254575 | 9919681 1275117 | 75424191 IooSog6by | 79059179 
1.17 | 1267756L | 9919313 1275073 | 75242790 10081342 | 75579238 
"4218 | 1270646 | 9918944. [251029 | 75062212 10081718 | 78700120 | 
4 19. 1273531 9918574. 1283986 | 77882453 10082094 78521821. 
4-20.].1276416 | 9918203 1236943 | 77793506 10052471 | 75344335 
2. I279301- | 9917821 1289900 | 77525366 10052849 | 78167656 
| 22] 1282186 | 9917459 12928579 | 77345028 10053228 | 77991778 
4.23 | 1285071. | 9917086 1295815 | 77171486 10083607 | 77816697. 
1.24 | 1287956 | 9916712. 1298773 |_75995735_ _10083985 | 77642406 
+ 25. "I290841 . | 9916337. I301731 ' 76820769. 10084370 77468901 
- | 26 4 1293725 | 9915961 I 304689 | 76646534 10084752 | 77296176 
1 27 | 1296699 | 9915534 1307648 | 76473174 10035135 77124227 
4 28 | 1299494 | 9915206. 1310607 | 76300533 10085519 | 76953047 
429 | 13023758 | 9914528 13213566 | 76128657 10085904 | 76752631 
4.32 [1395202] 9914449 © 1316525 | 75957541_ 10056299 | 76612976 | 
,- IN, Co-Sine,) N. Sine. N. '.Co-Targ. N. Tangent. \ N.Co-Secant.} N, Secant. 
5 $2 DEGREES. 
Latitude 14. Deg. . 00 Min. North Declination. 
6-44. | 10|d.| 12 d.| 14 | d. 16 |4.| 12] 4] 20 d.\22| d. 
1b. m.|m. 16. m.þn.\b. mm. \b. m.| m. 1b. m.|m. \b. m.{m.|b. 1.12. 1b. m mn. |b. m.\ms, 1} 
12.0] [12.0] [12 of \t2.ol [nm s| rc [r2.of [12 [12.ol fr2 
OO«7| 21045 | 2100+3| 2 00» I} I 20.9] 2100-2] 2100+4] [00.5] 2100.7] 1 
3-13] 3Þ-10| 3]29-71_3 22:4]__ 2 | _ [90-0] 310-3]_3]22-6] 410-101_4[0-14]_ 3Þ. 
2421 51-16 52-11] 5 [00.6 J 02.1] 5100.6] 510-11] 650.19] 610.23] 5Þo. 
5.32] $10-24| 8016 ow: 4 00.2] 600.8] 910-17] 910-25] 910435] lo. 
1þ0.461136-35]12Þ-2411 foatg]_[_5 |_ þ0'3] g-12114/2-251460-40Þ14þo-54]12 
1.12117 1719.32 17 0-21 6 2045112]5.19]12110+38]opr .o$13011+3827 
2.04/27|1+37|27|1+10/27 0.43 7 20.515 110+56Þ.9[2.05 | 
«4913614-13136/3+3713713:00137 [2:23] |__|_|__|_[|__|{_|J__[L[_ 
? | | 
| | 


_—_— 


" Arif Sins, Tangencs nds Dookie, | 101. | 
mow "7 DEGREES. "= 
» 5 of - LE T. Sine. L. Co-Sine. Z Tangent. | I. Co-Tang. | L, Secant. | L.Co-Secant. '% 
an 90858945 _  9:9967507  9-0891438 1049105562. 10.0032493_| 10-9141055 | 60. | 
—T |. 9.0869221 | 9-9967352 9.29991869 | 10.909$131 | | 100032648 | 10:9130779 | 59. F 

2 0879472 9+2967196 9-0912277 | 10-9097723 10.0032804 | 109120527 | 58 Þ*. 
2 | 90859700 | 9.9967040 90922660 | 10.99077349 10-0032960 | 10.9110300 | 57 q 
4 | 9:0899993 | 9:9966854 9-0933020 | 10.9066980 10-2033116 | 10-9100097 | 56 | * 
" 5 | 9-0910082 | 9.9965727 9-0943355 | 10-9056645 10.0033273 | 109089918 | 55 
6 | 9:9920237 | 9:9966579 | |_9:0953669 | 10:9046333 | | 10:9033430 | 10:9079763 | 54 
7 | 9-2930367 | 99966412 90963955 | 109036045 | | 100033588 | 10.9069633 | 53 
2 | 90940474 | 9-9966254 90974219 | 10-9025791 10.0033746 | 10-9059526 | 52 "7 
g | 9-0950556 | 9+99660g6 9-2954460 | 10-9015540 10.0033904 | 10-9049444 | 51 F 
io | 9-0960615 | 9:9965937' | 909945798 | 10.9005322 10.0034063 | 10-9939385 | 5o | 3 
11 | 9$-0970651 | 9-9965778 9-1204572 | 10-8995128 10.0034222 | 10-9029349 | 49 - 
12 | 9-9980662 | 9.9965619 | | 9.401504 | 10-5984956 | | 10.0034331 | 10.9019338 | 48 | 
13 , 9-0959651 | 9-9965459 | | 91925192 | 10.3974508 | | 10.0934541 | 10-9009349 | 47 | © 
14 | 9-1000616 | 9.9965299 9+-1035317 | 10.39646383 ' 10.0034701 | 10-8999384 {| 45: 
15 9+1010558 | 9.9965139 9+.1045420 | 10.895 4550 19-0034E62 | 10.8939442 | 45 
16 , 9-1020477 | 949964977 9.1055500 10-3944500 10-0035023 | 10+$979523 | 44 | 
17 | 9+1030373 9.9964316 9.1065557 | 19-5934443 10.0035184 | 10.5959627 | 43 | 
18 _9-1040246 | 9.9964655 | | 9-1075591 | 10. 10.3924459. | 10942035345 | 10-5959754 | 42 ©| 
119., 9+ 21050096 | 949964493 9-1055624 | 10.5914395 10.0035507 | 10-3949904 | 4b 
20 | 941059924 | 9+9964330 9-1095594 | 10.5994496 10.0035670 | 10-5940076 I 40 
21 | 9-1069729 | 99964167 9+.1105562 | 10.5394435 10.0035833 | 10-8930271 | 39 
941079512 | 9+9964004 9-1115508$ | 10.$8534492 10.0035996 | 10.8920488 | 33-> 
23 | 9+1089272 | 9+9963%41 9-1125431 | 10-337456g | | 10-0036159 | 10.8910728 | 37 
24 ;_9-1 1099010 _9+9963677 9-1135333_ 10.8564657 _10.2936323 | 10. +8900990 36 
25 9. ' 9-1108726 9-9963513 91145213 | 10-5854787 10.0036487 wr >$891274 35 
26 | 9.1118420 | 9+3963348 9-1155072 | 10.5$844925 10.c036652 | 10.88$1580 | 34 | 
27 | 9+1128092 | 9-9963183 91164909 | 108835091 10.0036317 | 10.8871908 | 33 *F 5 
28 4 1137742 | 99963018 9.1174724 | 105525276 10.0036982 | 10.3862258 | 32 
29 | 941147370 | 9- arent 9.118451$ | 10.8815482 10-0037148 | 10.8852630 | 31 |... 
30 | 9-1156977 | 9-9962686 91194291 | 10-5505 709 ' 10-0037314 | 10-$843023 Þ30- * 
L. Co-Sine, | + L. Sine. L. Co-Tang.. "TL. Tangem, | | L.Co-Secam. | I. Secant.. |-M 
v2 DEGREES. | 
Latitude 14 Deg. oo Min. South Declination. | 
—_— d\ 2 1d. IC FILE 8 |d. 1014] 12 12| 4.) 14 a. 16 a. 18]4|20| 4.\22[4233 
b. m.|m b. m.| m.1b. m, m-lm.\b. m[m.þ,m.(m.b mim hb. m mk, mm. Þ. m.l m.\b. m. = mlb. m 
$N]12.0 [12.0 L 2.C "Trax of [12-C [12.0 12.0 | 2.0] |[12-Of |12.Cc} [12.0] j12-<þ [12-0 
1 [O-I1] 110-12] 11-13 2/015 210-17] 20.19] 119-20] 10.21} 20423} 20.25] 210.27] 210-29 110.30] 
2 [£-23_3/0:20]_3P2:29]_3(9-32]_4[2-34_4.0-40] 310:43] 31-45} 30:49] 40:53] 412-57] 411-01 3[1-0 
3 10437 91942 $10+47 519452 510-57] 6.1.03 511-23] 511-13] 61.19] 6125] 61-31] 511-34} 1-42] 
4 [0-54] 711-01] $jt.05 117 S[L-25] 81.33] $1141] 51. 45) 81.57|'G 2.06 $12: t5 912-24} 712-31 
5 (1220011-310)00E-g2[t1 (Tag 3[00[2-04/L0/2.15[12/2-27 12/2-401 3245311312406 15134191 14/3-23]12]3-45 
| «13|17]L-+ | Z+4C 2 IT ERS 
2614. 


2+. 4d 


7 


PEE 


> 


».a 


»- - 4 
GENA ebb < <a as 


| TO2 hy Wi & E— | 
-, | 2 ASS. - d - - | 
Fa. Cas 7-DEGREES. ut 26 
[MT XN. Se. [. Co-Sine. V. T4ugeat. | V. Co-T ang. N. Secant. \N.Co-Secant., © 
© |_32 |_1305262 | 9914449 1316525 | 75957541_ 10086290 | 76612976 | 30 
31 | 1308146 | 9914069 [219484 | 75787179 10086677 | 76444075 | 29 
32 | 1311030 | 9913688 1322444 | 75517567 10087065 | 76275923 | 28 
33 | 1313913 | 9913306 l325404 | 75448699 r0087453 | 76108516 | 27 
34 | 1316797-| 9912923 1323364 | 75280571 10087842 | 75941549 | 26 
35 | 13196381 | 9912539 1331324 | 75113178 10088232 | 75775916 | 25 
36 | 1322564 | 9912155 1334285 | 74945514 _To088623 | 75610713 | 24 
37 | 1325447 | 9911770 [337246 | 74750576 10089015 | 75446236 | 23 
38 | 1328330 | 9911384 1340207 | 74615357 10089408 | 75282478 | 22 
39 | 1331213 | 9910997 1343168 | 74450855 10099802 | 75119437 | 21 
40 | 1334096 | 9910699 1346129 | 74237064 Lo0g90197 | 74957106 | 20 
41 | 1336979 | 9910221 I 349091 | 74123975 loog0592 | 74797482 | 19 
42 |_1339862 | 9909832 1352053 | 73991595 10090985 | 74634560 | 18 
43 | 1342744 | 9909442 1355015 | 73799909 10091385 | 74474335 | 17 
44 | 1345627 | 9999051 I357977 | 73635916 10091783 | 74314803 | 16 
45 | 1348509 | 9908659 1360940 | 73478610 10092182 | 74155959 | 15 
46 | 1351392 | 9909266 1363903 | 73313959 10092582 | 73997798 | 14 
47 | 1354274 | 9907872 1366866 | 73160047 10092983 | 73540318 | 13 
4% |_1357156 | 9907478. 1369829 | 73001780 _ 10093385 |_73653512 | 12. 
49 | 13609358 | 9907083 1372793 | 72844154 10093758 | 73527377 | 11 | 
50 | 1362919 | 9906687 1275757 | 72687255 10094192 | 73371909 | 1o - 
51 | 1365801 [9906290 l378721 | 72530987 10094596 | 73217102 | g | 
52 | 1368683 | 9905892 | 1381685 | 72375378 10095001 | 73062954 | 8 | 
53 | 1371564 | 9995493 1384650 | 72220422 10095407 | 72909460 | *7 
55 | 1377327 |. 99094694 [390580 | 71912456 10096222 | 72604417 | 5 
56 | 1380208 | 9904293 1293545 | 71759437 10096631 | 72452859 | 4 + 
67 | 1383989 | 9903891 I296510 | 71607956 10097041 | 72301940 | 3 
58 | 1385970 | 9903488 1299476 | 71455308 10097452 | 72151653 | 2 
59 | 1358850 | 9903034 1302442 | 71304190 10097864 | 72001996 | 1 
60 | 1391731_ 99026580 1305408. 715397 10098276 | 71852965 | © * 
* In. Co-Sine.' N. Sins. N.C0-Tang.| N. Tangent. N.Co-Secant.| N. Secant. \ M 
6 $2 DEGREES. 
Latitude 15 Deg. oo Min. North Declination. 
1d, 4. [d.\ 6 [d\| 5 dE 1.2| d.\ 14 | 4. 16 [d.| 15] d,| 20|d.| 22 | d.\233 
"I in from Wis fs; Sel rat ned | —[—|, | -[,——- _ nll ent ol 
| « mM.\m. 1b. m.\m.\b. m.\m. 1h. m.\m. þ. m.\ m.\bþ..m. I. 16. m.\m. 1b. m.lm. \Þ. m.\o1. þ, nr on. 1h. 1mm. þ, m, 
3 N]I2.C 12.0 12.0] ]I2.0] 112-0 [12-0 NS 1 2.C I2.0 I'2.C I 2.C I 2.C 12.0 
I P-19| 1100.9] 110.8] 2100.6] 2100.4] 300-1 1' 00:1] 1100+2] 2100.4] 2100-6] 1120.7 
2 [-21j_3Jo-18]_ 3-15] 3Þ-12] 4/20:$]_6,00-2]_ | 2 |_| | _ſ2-3|_3/22-©|_3100-9]_3ÞÞ-12]_3Joe15 
3 [0-34] 510.29] 5.24] 5le-19] 610-13] 10,0043] -| 3 S 00.4] 4100-5] 610.14] 610.20] 50.25 
| 4 [0450] 710-43] 712435 No2h $19.20 15/0045 4 =>. | [005] 519-13] 9/022] 910431} 716.38 
J.5_[1:13j191-03[112.52]1110-41[1112-30| 290-11] | 5 |__| © |__ jo0-8[1110-191140-3311410-47|1200.59 
4 6 [1:43/14]1-29]14{1-15)14/1-01114[2.47 300-17] | 6 2-1511312-28]2$j0.56[25|1.24|25|1.50 
7 13-04/2512.39125]2-14ſ25|1-49[25|1-24| 47,0+37 7 O«55[14|1+09 
NE -273314-54133/4-21033-4533:15þ12 2-03) 1 Bf JJ [jj 


' l Artificial Gy angents, EET, 
pts 7 DEGREES. = 
"M | L+ Sine. | Z-Co-Sine. | | Z. Tangent. | Z. Co-Tang. | | L. Secant. | 1. Co-Secant. | © 
"30 | 9-1156977_ '9-9962686 | 91194291 | 10-hR05 709. _10.0037314.. 10.8843023 | 023 | 20. 
"31 | 91166562 | 9-9962519 91204043 | 10-8795957 | | 10.0037481 | 10-8833438 | 29 
| 32 | 9+ ne_ongy 99962352 9.1213773 | 10-8786227 10.0037643 | 10-8323575 | 23 
23 | 9-1135667 | 9.9962185 9.1223482 | 10-3776518 10-0037815 | 10-8814333 | 27 
34 © 1199188 9+9962017 9-1233171 | 10.376682g 10-2037983 | 10-g804812 | 26 
25 | 9-1204688 | 9.9961849 91242839 | 10-8757161 10.0038151 | 10-8795312 | 25 
36 | 9-1214167 | 9-9961651 9-1252486 | 10-8747514 _10.9038319 | 10-8785833 | 24. 
"37 © 941223624 | 9-9961512 9-1262112 | 10.5737888 10. 10.0033488 10. 10-$776376 23 
38 | 9+1233061 | 9+-9961343 9+1271718 | 10.5725282 10.0038657 | 10-8766939 | 22 
29 | 91242477 | 9+9961174 9.128130} | 10-5718697 10.0035826 | 108757523 | 21 
40 $+1251872 | 9-9961004 9.1290868 | 10.8709132 10.0038996 | 10.8748128 | 20 
41 9+1261246 | 9.996034 9-1300413 | 10.8699587 10.0039166 | 10.8738754 | 19 
42 91270600 | 9-9960663 | | 9.1309937 | 10-8690063 | | 19:0039337 | 10.8729490 | 18 
43 9-1279934 | 9-9960492 | | 9-1319442 | 108680558 | | 10.0039508 | 10.8720066 | 17 
44 9+-1289247 | 9-9960321 9-1328926 | 10.8671074 10.0039697 | 10+-8710753 | 16 
45 9-1298539'| 99960149 9-1338391 | 108661609 10.0039851 | 10.8701461 | 15 
45 9+1307512 | 949959977 9-1347835 | 10-8652165 10.0040023 | 10.8692188 | 14 
47 9+1317064 | 99959804 91357269 | 195642740 10.00401yg6 | 10-5682936 | 13 
48_ _9-1326297 | 9:9959631 | SHS 108633335 | | 19-2049369 | 10.5673703 | 12. 
49 9+1335509 | 949959458 9-100 10.8623949 10.0049542. | 10-8664494 | 11 
$0 : 9+1344702 | 9+9959254 113 5417 | 10-5614553 10.0040716 | 10.8655298 | 10 
51 9+1353375 | 9-99591I11 91394764 ene 10.0040389 | 10.8646125 | 9g ' 
52 | 91363028 | 9-9958936 9-1404092 | 10-3595905s 10.0041064 | 10. i G 8 
52 | 9+1372161 | 9+9958961 9.1413420 | 10.35 86600 10.0041239 | 10.86298$ 7 
[_54_|_9-13$1275 | 9-9953586 | | 9.1422689 | 10.8577311 | | 10-2041414 | 10.861 8618725 6 * 
> 55 | 9-1390370 | 9-9958411 9-1431959 | 1045565041 10.004158g | 10.5609630 | 5 
56 | 91399445 | 9+2958235 9+1441210 | 10.5553790 10.c041765 | 10.8650555 4 4 
57 | 9-1408501 | 9-9955059 9-1450442 | 10-8549558 19.0041941 | 10-8591499 | 3 
58 | 941417537 | 99957882 9-1459655 | 10-5540345 10.0042118 | 10.35 82463 | 2 
59 | 941426555 | 99957705 9.1465850 | 10-$531150 100042295 | 10.$593445 | 1 
| 60 | 941435553 | 9-9957528 | | 9-1478025 | 10-8521975 | | 10-0042472 | 10.8564447 | © 
ED L.Co-Sine. | L. Sine. L. Co-Tang. | L. Tangent. | L.Co-Secant.  L. Secant. | M 


82 DEGREES. 


& 


i0 
25 


d| 6 "4 
|\m.b, m mM. 
[12, 0 
2/016] | 
3/0433 
—Q 
15454 
13/2:03 


2.36 
344% 


Latitude 15, Deg. oo Min, 


Couth - Yeclination, 


8 [dj 1 10|4.| 12' 4 14 [41 16þd; 17 

h, m wm. b, »:, web. m. 11.4 in AS hs 
L2.C 112-6 |£2.0 [1 2+ [1.240 12.0 
2.15} 20.20}; 110.21! 15.2] 20-24] 20.26 
2.36 40. 40 3}C» 4J 3 _ 492459] 40434 
2.59 $1. o5| S{I+10' 5|1.15/ 6\1421| 6 1.27 
+26 $1.36} $11.44; $1.5; $12.00 9 2.09 
2-1613/2.29/10j2- «+39 10/2.45/L1 3+ 113-11 
3-12117 3.29) [2cl3: +49.204.C9 214+ 3021/4451 
4-10205. +36 | 


*M { 'N.” Ti. Stxe.t L tt.) N. Co-Tang.\ N. Secant. \N.Co+Secant. Vi 

"s E973” [99926804 || 1405498 [ 71153697 10098276 | 71852965 | $0 
"71 | 1394612 |"9902275 | 1408374 | 71003826 | 10098689 | 51704556 | 59 

2 | 1397492 | 9901869 | | 1411341 | 70854573 10099103 | 71556764 | 58 

3 | 1490372 | 9901462 1414308 | 790705934 19099518 | 714095587 | 57 

4 | 1403252 | gg01054 r417275 | 79557995 10099934 | 71263019 | 56 

| 5 1406132 | 99c0645- | 1420243 | 79410482 I010035L [71117058 | 55 
#1. 6 | 1409912 | 99c0235 1423211 | 79253662 10100769 | 70971700 | 54 
7 1411892 | 9899926 1426179" | 70117441 10101188 | 70826941 | 53 

*8 | 1414772 | 9899415 1429147 | 69971806 Ion01607 | 70682777 | 52 

9 | 141765T | 9899003 1432115 | 69826781 10102027 | 70539205 | 51 

10 | 142053T -9B898590 | 1435034 69682335 10102448 70396220 | 50 

11 | 1423410 | 9898176 1433053 | 69538473 10102870 | 50253820 | 49 
£1.12 | 1426289 | 9897762. 1441922 | 09395192 10103293 | 70112001 | 45_ 
| 13 | 1429163 9857347. 1443991 | 69352489 | 10103717 | 69990760 | 47 
-14 | 1432047 | 9B96g31 14469651 |:6y110359 10104142 | 69830092 | 46 

15 | 1434926 ]:9896574 © 1449531 | 68968799 | 10104568 | 69689994 | 45 

16 | 1437805 | 9896096 1452901 | 68827807 10104995 | 69550464 | 44 

© 17 | 1440684 | 9895677 © 1455971 | 65687378 10105423 | 69411496 | 43 
$* | 18 | 1443562 | 9895257 1458842 | 68547508 10105851 | 69273089 | 42_ 
&:| 19. 1446440 | 9894837 1461813 | 68408196 | 10106290 | 69135239 | 41 
34 20 | 1449319 | 9894416 | 1464754 65269437 10106710 | 65997942 | 49 
4 21 | 1452197 : 9853994 1467755 | 68131227 Io10714LT | 68861195 | 39 
1 22 | 1455075 | 9893571 | 1470727 | 67993565 | 10107573 | 68724995 | 38 
41 23 | 1457953 | 9893147 1473699 | 67856446 10103006 | 63589338 | 37 
41. 24 | 1460830 | 9892723 1476671 | 67719867 10108440 | 68454222 |_36_ 
: 5 1463705 -| 9892298 1479644 | 67583826 10108875 68319642 | 35 
26 | 1456585 | 9891872 1452617 | 674489319” 10109311 | 68185599 | 34 

4 27 | 1469463" | 9891445 1455590 | 67313341 10109747 | 68252082 | 33 
+} 28 | 1492340-| g8gio17 1438563 | 67178891 * 1011IOLS4 | "67919095 | 32 
| 29 | 1474217 | 9890488- 1 1491536 | 65044966 10110622 '| 67786632 | 31 
1 20 |"1478094 | 9890158 1494510 | 66911562 10111061 || 67654691 | 30. 
WW TIN, « Co-Sine.| N, Sine. | N.Co-Tang.\ N. Tangent. \N.Co-Stcant. N, Secant. | M 

8t DEGREES. 


3-11123 mes 2312-25|24|2-01]24\[+37|27]1+10 27 OJ 2270. 16 
| 3-28143]2-45]43/2 C2 2-02 44/1.15 


Latitude 16 Deg. co Min. North Dectination. : | 

[4. 4 |d.| 6 Tas (amo al 121d. 14|d{i6| | [4| 18|d]20 | dT 22 413% 

mln. 16. m. 1716. mm. 1b. ml mlb. 1m.þ. m.| mb. m.\ m.\h, m. mb. m.\m.\b. m.\ 1.6. m | m.lÞ. 

S 2.0 1i2.ol [12:of |12.o) [i2:iol [i2« 12.0 [12.9 N S} [12.C [12-0 [12+ 12.0 

I 1 bak 160.10! 1100.9j 2100.7] 212045] 11004 199.3 2'00«1 I * O91 2100-3 220 21007! 

#2 [0.22] 310.15] 310-15] 312-13] 3je-10| 2199.5] 3100.5] 3l00-2]_|_2 | [20-3 410047 4.C- - 10. 34 

B22 10-36| 5Jo31} 5lo-26} 50-21] 516.16] 4Jo-12] 5/0047 5/00c2 3.| [05] 60-11 60.19} </0.22 

4 10453 7j10«46} 710+39] 712+32] 710-25 71015 7/9. 11] 8.0043 4 30S 910-17} 90.26} 7.0» 33 

$15 [1-15]10]r-08/1110.57/1112-4611110-35]1010-25 190-15/110.4|_|_5 |_þo.12140-26140 9.4"(12/0-52) 

{4 6:[1-57/15]11-42/15|[1-27]16|1+111160+55]1610+39]I6 0. 23 16/69. 7 6 OT71271044 27 1. 11/23 1-34 
417 7 


try 
7 
MD 
\O 
TT) 
O 
+. 
A 
"©. 
[v2 
[8 & 
> 
\O 
wa 
0) 
VE) 
A 
\S 
TT) 
p_ 
Va 
LS) 
©O 
wy 
VI 


,  Artificia 


KL Ss 


4 


YM 


©... ava... - 
ES *Tangents, and Secants. 


= x 


"I" 


s DEGREES. 


— * 
© © wo [woks = 


9-1435553 | 


9+1444532 
911453493 
9+1462435 
3-1471358 
91452262 
9.1489148 


9-150686g4 
9-15156g4 
9+1524507 
9+1533301 
| tf 
91550534 
91559574 
91568296 
9+1577009 
9.1585656 


g- 1603005 
9.1611639 
9.1620254 
9.162885 3 
9+1637434 


9.1645998_ 


9+1654544 
91663074 
9.1671586 
9.1680081 
9.1688559 
9+1697021 _ 
'L. Co-Sine. 


91498015 


9:1594354, 


LC Co Sine. 


| 9-95 9:9957528 


949957350 
9-9957172 
9-9990993 
9-993J6v15 
9-9956635 


$:9956456 


9-9956276 


949956095 | 


| 
| 
| 


$+2955915 | 
949955734 | 


9-9955552 
9:9955370 | 


3-9955188 | 
9-9955005 | 


9499548522 
9-9954639 
949954455 


9-995 4272 


9-9954087 
9.995 3902 
9-9953717 
949953531 
9+9953345 
_$+9953159 


9-995 2972 
9-995 2785 
949952597 
9-9952409 
90.9952221 
_9-9952033_ 
£o Sine. 


9-1478925 | 
91487182 
91496321 
9-1505441 
9+1514543 
9-1523627 
9+1532692_ 
91541739 
9.1550769 
91559780 
91565773 
9+1577745 
$+-15586706_ 
9-1595646 
9-160456g 
9-1613473 
9-1622361 
9.1631231 
9+1640083 


9-1648919 
91657737 
9.1665539 
9.1675322 
9.1684089 
941692839 
9. 9+1701572 
9.1710259 
9.171 8989 
9+1727672 
9.1736338 
941744955 


L. Tangent. | L. £+ Co-T arg. 


10. 10.8521975_ 
10. 3512918 
103503673 
19.5494559 
105455457 
10-5476373 
10. $467308 


104845 $261 


10-5449231 
10.8449220 
10.$431227 


10.$422252 | 


104541 413294 | 
10.$404354 
10.5395431 
10.8386527 
10.3377639 
10.5365769g 


105359917 |; 


DO —— 


110.8351081 
10-3342263 


40.$333462 | 


10.8324678 
10.3315911 


10-5307101_ 


10-5299425 
10.$259711 
10+$2S1011 
10. $272328 
10.3263662 
10.3255012_ 


— _ — ——— —— 


"L.Co- '0-Targ. | Le Tangent. 


q 


— - —— 


| 


— — — — 


: 


=— « SECant, 


10. 19.0042472_ 
10. 0042559. 
10.0042328 
10-004. 3007 
19-0043185 
10.0043365 
_10-9043544 | 


10.0043724 


10-0043905 
10.0044085 
10.0044266 


10.0044448 


100044630 


10.0044312 
10.0044995 
10.0045178 
10.0045 361 
10-0045545 
10.0045729 
10-2045913 
10.c046098 
10-0046253 
10.0046469 
10.0046655 


T0.0048541 


100047025 
10.0047215 
10.0047403 
10-0047591 
10.0047779 
100000807 


L. Co-Secant. 


"M7 + D. Co-Secant. | 
10.$564447 


0+3555468 
10:$546507 
10.35 37565 
10.35 28642 
10.851973$ 
10, 10.85 3510552 
10:8501985 

10.$493136 
10.8484306 
10.5475493 
10.8465699 


10-8457924 


10-8449166 
10.$440426 
10.84317924 
10.8423000 
10.8414314 
10. 10.8405646 

10.8396995 
10.8358361 
10.5372745 


10.837 
10.5352566 


Lo-v354002 


10.3345456 
10.3336926 
10.8328414 
10.8319919 
10.8311441 


10.5302979 


} $ecant. 


| ou 4 wo | 10. 


<—. 


2 


—_—— 


þ. m. 


5.24 
2451 


2.0} 
3-0O 


4+3312 


16 


12. 
2/026 
49:55] 4 


12.0 


6 1-29 
9/2-12 
12 3-12 


294-53 


1.23 


| 
"ER 
| 


$: DEGREES. 
Latitude 16 Deg. 00 Min. South Declination. 
a2 |d|4|d|6|4| 8 [4 10| d. 12 |4.| 14|d 
.|m.b. m.|m. þ. m.| m.\b. m.] 1.16. m.| m.\b. m.| m. b. m. mb wm. 1m 
12.0] [12-0] [12.0] [12.0 |12.0| [12.0] 12.59] [12-0 
©-13] 10-14] 110-15] 110.16 2Þ-19] 210-20] 4 0.21| 119-22, 2 
0:26] 32-29] 319-32] 3/0-35] 3Þ:35| 410-42] 3 0:45) 310-45 3 
0.42] 510-47] 510-52] 510.57] 511-02} 511-07] 511. 12] 5|1. 17) 6[t 
1.02] 7j1-69] 7/116) 911.23] ${1-31| $1+39 8 1.47, S|l- 55| 5 
L- JOOST TIL S FIT TER ER e210 T(O-SOER'D 20 332 -4S12 
2.15 4 py pp pee A «15/16 3. 34/119/3-53 20/4» 13.20 
3-3712314-09]2414-24 2414-4724 1224 5- 36 
6.00 R HY 8 WR RE, © © OY 
| 
TH! 


d. 18|d| 20 


nm, hb. m.) i Þ, m. 


Git, +35 
[2+ »*21 
(3/3+25 


20/5413 


EE 


2 = 
1.03] _ 
6144] «41 
9'2. 30, 
15/3:49 
27 


12.0 
*2% 


e939 


5-40 
| 


| 


WLZ 


22\d|2 


| 
AT. 
pie 


LIE 


| 


106 4 TaBLE of Natural and , , 
S DEGREE S. TY" 
—M "T” N. Sine. |N. Co-Sine.| V. Taugent.| V. C0-T ang. N, Secant. |N.C0-Secant.) ' 
£30. 1473094. 9590158 1494510 66911562 IOITIOG. | _67554691 | 30 
731 | 1450971 | 9389728 1497484 | 65778677 10111501 | 67523268 | 29 
T 32 1453545 | 9389297 l50045S | 65646307 10111942 | 67392360 | 28 
33 |. 1456724 | 9555865 1503433 | 66514449 10112384 | 67261965 | 27 
"34 | 1489601 | 9988432 1506493 | 66383100 Lo112627 | 67132079 | 26 
. 25 | 1492477 | 9557998 [509383 | 66252258 10113271 | 67002699 | 25 
136 | 1495353 | 9837563 1512358 | 66121919 1o113715 |} 66573522 | 24. 
37 | "1498230 9357123 515337 ' 65992980 L9114160 ! 66745446 23 | 
38 | 1501106 | 9885692 1518309 | 65862739 [0114606 , 65617568 | 22 
1-29 | 1503981 | 9556255 1521255 65733392 10115053 |; 66490184 | 21 
$1.40 | 1506857 | 9885817 | 1524261 | 65605538 Io1t550L | 66363293 | 29 | 
{1-41 | 1509733 9335378 [527238 | 65477672 10115950 | 66236590 | 19 | 
£42 | 1512608 | 9884938 1530215 | 65359293 meengeo | Ce LLET. 
23 | 1515484 | 9554498 £533192 | 65223396 10116551 | 65955540 | 17 | 
-44 | 1518359 | 9334057 1536189 | 65096981 pcs { promeey ts be 
45 $520234 9883615 [539147 | $4971043 L0117756 | 65736112 | Is 
-46 | 1524109 | 9883172 1542125 | 64345581 er Wog 1 CMILLLY I BY 
47.| 1526984 | 9882728 1545103 | 64720591 10119663 | 65468586 | 13 
3 48, | 1529855 93882253_ 548082 64596079 _ 10119118 | 65365528 | 12 
129 | 1532733 | 9881938. 1551061 | 64472017 19119574 | 65242538 | 11 
+50 | 1525607, | 9881392 1554040 | 64345425 1012003I | 65120912 | 10 
#1 -x | 1538452 | 9880945 1557019 | 64225301 10120459 |} 64999148 | 9g 
52-1] 1541356 | 9550497 [559998 | 64102633 10120943 | 64577944 | 8 
,v2-| 1544230 | 9880043 1562978 | 63980422 10121405 | 64757195 | 7 
54 | 1547194 | 9879598. 1565958 | 63858665 _ 10121569 | 64635901 | 6 
55 | 1549978 | 9879148 1568938 | 63737359 10122331 | 645172559 | 5 
q 55. 1552851 | 98786597 1571919 | 63616502 10122793 | 64397666 | 4 
1 57:1 1555725 | 9875p45 1574900 | 63496092 10123256 | 64270719 | 3 
*58 I<58598-| 9879192 1577881 63376126 | 10123720 | 64160216 2 
&9.| 1561472 | 9877þ38 [580862 | 63256601 | 10124155 | 64042154 | 1 
_bo | 1564345 | 9576þ53 1583844 | 63137515_ | 10124551 | 63924532 | © 
” "MAC 'N, Co=Sine, N, nes N.C0-7 .Co-Tang. N,. N. Tangent. N.C0-Secant.' N, Secant. | M 
V' | NN DEGREES. | 
4 | | Latitude 17 7 Deg. c ©O o Min. North Declination. 
T 2 14, 4. |d.| 6 45 "Fſro[4/12 [414 [4|16|_|__|4/15|4| 20]d| 224/233 
5 1b. m. wm. 16. m.\m. 6. mm. [b. m. jm. [þ. mn. \þ.m. 1m. (6. m1. 1h. mn. m. |h. m.| m.|5, 1: Im. calm m. 
FN112:0) [12.0] [12-0 12.0] [12.0 [12.9] [12.o| |i2.o] [NS] [12-0 [12.0] [12-0] [12.0 
+ 0-11] 10.10] 10-9] 100.8] 2100.5] 1]00.5 | 1190-4] 2199-2 1 | [00.9] 2jo0.2] 200.4} 2Joo6 
0-24 210-21]_3Þ-18f 3Þ-15| 312-12] 3,09-9| 3/29-6|_4122-21_|_2. | 1201 £]29-5]_4|00-9]_ 310-12 
3 1-39. 510-34], 510-29 510-24] 5/019] 4/015] 512-10] © [00.45 3 | joO-I} 7JÞo.$]-7Þ.15} 41019 
| 1-55 710.51} 70-44} $10.36] $15.28] 9'0.21| 719-14] 5190.6 4 | jo044] -9ÞÞ-13] $0.22} 9Þo29 
$4 [124151-14/11[1.03]11þo-52]11Þ-4110 0:31 19þÞ-21]11fo-r0[_[_5 | P2:514P19146-33[126-45 
05/15 1:50| 1511-35116 1-19]1611.03/15/0.48|16[0-32]16]2-16] | 6 | [09-8] 25Þ-33]25]6.55 2211-20 
Je. *20/22/2. +5812312435 23/2 12123[1-49]25| 1-24 |25}0-59[26[0+3 7 0.1511-211.36 
$-31/2815.0312514-35128,4-07[2313+39136 3+93|3/2+27[36|1e51 Ls nc he 
[5+58|2515+33[26]5-07 
| q 
| | | b 4 


I 


"angents, and ecants. 


a” - 
* 25s. RUMNEY 8 DEGREES. 
M} _£ Sine. 2 LC 0-Sine. | L. LEE Le. C 0-T ang. | _ 4. Secant, | £. Co-Secant, 
30 | 91697221 | 9-9952033 | | 9-1744955 | 10. 19. $255012 | *| 10-9947967 | 10. 10.8302979 |_30_ 
Jl, 9-1705465 | 9. 9951844 | 9s 3.175 3622 19» +$24637$ | LO« 0943156 19. 3294534 — 
32 | 9-1713893 | 9-9951654 | | 91762239 | 10-3237761 | | 19-2045346 | 10.8286107 | 28 
33 | 91722325 | 949951464 , | $+1770940 | 10.5229169 | 19.C944536 | 10.3277695 | 27 
34 | 3-1730092 | 949951274 | 9+1779425 | 19:5220575 | 12-20945726 | 10.5269301 | 26 
35 | 941739977 | 949951094 | 9-1757993 19.5212007 | 10-2045916 | 10.5260923 | 25 
36 | 9:1747439 | 99950893 | | 91796546 | 19-3203454 10-29439107 | 10-8252561 |_24 
(37 |9 9-1755784 | 9-9950702 ' | $+1505092 | 10.5194918 | | 1040049295 | 10. $244216 | 2 
28 | 9-1764112 | 9+:9959510 9. 1$13602 10.51563g98 | 10.0049490 | 10.5235$$8 | 22 
| 329 | 91772425 949950315 31822105 | 19-5177594 | 12+004$9632 | 1048227575 | 21 
40 | 9+1780721 | 9-9950125 3-1530595 | 10-5169405 | | 10.0049874 | 10.8219279 | 20 
41 91789901 | 949949933 9.1 539009 10.$160932 | 10.295CC67 | 10 -3210999 19 
42 | 91797265 | 9:9949740 | | 91547525 10:$152475_ | |_12:9959260 | 10.5292735 [18 
43 |] 9-1305512 | 3-9943546 ' 9+.i1$55966 | 10.3144034 _ 205045t | 0.3194858 17 
44 | 91513744 | 9+9949352 9-1864392 | 103135608 | 0050645 | wy $185256 | 16 
45 | 9+-1821960 | 9$-9949155 91572502 10-5127195 | 050842 | 10.5178040 | 15 
45 | 9-15830160 | 99945964 $-1551196 10-3115504 = 0251936 | 10.8169545 | 14 
47 | 91933344 | 9:994575g | | 9$-1959575 | 10-STlo425 | | 10.0905 1231 | 10.8161656 | 13 
43 9+1346512 | 9. 949945573 | 91597939 ! 10-$192061 | 10-993 1427 | 1048153458 | 12 
43 | 91354655 | 9:9943377 | | 9:1906287 | 10.$093713 | | 10-9951623 | 10.8145335 | 11 
50 | 9.1262502 | 9.9948181 | 3-1914621 | 10.$085379 10.CO >«1819 10.$1371y9 | 10 
51 | 9.1370923 | 9:9947985 | 9-1922979 | 10-3097061 | 10.0052015 | 10.8129077 | 9 
52 | 9.179029 | 9+9947758 $.1921241 | TY | 19.c052212 | 10.5120971 | $ 
53 | 9-1837120 | 9-9947591 91939529 | 19:5060471 | | 150052409 | 10.5112880 | 7 
| 54 | 9-1895195 | 99947392 | ++ 3-1947322 | 15-5952195 | | 10.0052607 | 10.5104305 | 6 
55 | $+1993254 | 99947195 | 9-1956259 10-5043941 | [ VeCO5 2305 | T I 5 
56 | 91911239 | 949946397 9. 1964302 | 10-5035095 | | 10.0053093 | 10.80889501 | . 4 
57 | 9-1919328 | 99946798 9-1972530 | 103027470 | 19.0053202 | 10.8080672 2. 
58 | 9.1927342 | 9-9946599 91980743 | 10 $019257 Cs 16 10.3072658 | 2 , 
59 | 941935341 | 99946399 | 4 1988941 | 10.5011059 | 2.005 3601 | 10.8064659 | 1 | 
60 | 9-1943324 | 9:9946199 | | 91997125 | 10.5002375 | 10.0: 53801 | 10.8056676 |_o: 
L.Co-Sme. | L. Sine. T C0o-Targ. | L. Tangent. _ FX Co-Se, -Secart.' [. Secant, | M 
wth $t DEGREES 
Latitude 17 Deg. oo Min, South Declination. 
| o |d} 2 |d| 4 al « 6 |d| 8 $[4| 10|d. 12|d. 14 4| 16 'd. 18] 201088 PIEE 
b. m.| m h. m.\m.'b, m.\ m.\b. mm, 1.\% Me, 2.6; m.\ mn. 6, m.) 1.6. m.| m1 1b. 1m, 1n.\be m.. me be m m.h, 
S$S N\12.c] 12. 112.0 12.) |12 O| [12.0 2.9] 12.0] 12.9 112.C| |12.0 yy 112.0 : 
1 [0-13] 11-14] 10.15] 219.17, 21.19 210.21] 1 0.22] 1/023] 2[«25| 7 27) 29-29] 210-31] 20433] 
_2 [28] 310-31] 310-34 >:37) 3:49 _312:43/_2-2:46, 312:49]_4Þ-531_4 257] 41:01] 3;1-04] 311-071: 
3 +44] 510-49 5-54) 5Þ-59 5\0+24| 5/1 09, 5 Lel4 $1.19] 6jl L-25 -= 311 61.37 61 +42 4/1 4%] | 
4 |1-05| 7/112] 7iT+19; 711-25| $|1-24} $1-42] 5 1.50! $1455 $12.06] $2.14! 92-23] 92-32] 712-39} 
5 11-35 LOft-45)1011455|11/2. 6112 17/11 2-28/1 122-40 12/2:5N123« 04/12;3-16/13/3 .29/13/3-42/12}2.5 
6 [12.21 15[2+36|1 5/2451 1613-07, 163+ +23 16.3 3+29,19'3 +55 19/4» 171 role 26 19/4455 19.5» +14/2515439; by 
7 [3-43]22]4.05|23|4+2$;23[4+5 112313 1423 5+37 i F | 6 
NE|6.co|__ MUS Si PE: 4 MT ORR oy 2: 13 
i TITER 
| R n- 


O 2 


F 
IILEF 
- 


+ 


: FW : 4 © ISS 
* 4 * # p - +4 PA 
"* " & 
F : 


— 


9 DEG REES. 


o2 -% NY 


, —_ O 4: 


= 
.4+ DO © cow 


N. N. Ste. |N. Co-Sine. 


1564345 | 
1567218 
1570091 
1572963 
1575836- 
1578708 
1581581. 


1584453 
1587325 
1590197 
1593069 


1595940 
1598812 | 


1601683 | 


1603555 


1636129 
1635999 


| 1641868 


164.4738 
1647607 
1650476 


Iv. Co-Sie. 


| 9876883. 
"9876428 
9875972 
9875515 
9875057 


9874598 | 
9874138. 


9873677 
9873216 
9872754 
9872291 
9871827 
9871362. 


9870897. 


N, Sine, 


1583844. 
15 $6826. 
1589898 
1592791 
1595774 
1598757 
1601740. 
1604724 
1507798 


1613677 


1619647. 
1622632 
1625617 
1628603 
1631589 
1634576 
1637563. 
1640550 
1643537 
1646525 
1649513 
1652501 
1655459... 
1655478 
1661467 
1664456 
1667446. 
1670436 
1673426: 
N.Co-Tang. 


80 


N. (. Tangent. . 'N. Co-Tung | 
63137515 | 


1610692 . 
1616662 . 


- 63018866 | 
62900651 
62782868 
62665514 
62543588 
62432036 | 
62316007 
62200347 
62085106 
61970279 
61855867 
61741565 


61628272 
61515085 
61402303. 
61289923 


61177943, 
61066360 


60955174. 
60844381 
6073397% 
60623967 
60514343. 
60405103 
60296247 
60187772 
60079676 
$9971957F 
59364614. 
$9757644 


N. Tangent. 


' 


N. Secanus. 


N. Co*-Secant. 


10124651 


IOL25L15 
10125586 
10126055 
10126525 
10126996 


Jou27007 


10127939 
10125412 


; 10128886 


10129361 
10129837 


| 10130314 


10130792 
10131271 
10131751 
10132231 
10132712 


10133194 


10133677 
10134161 
I0134646 
10135132 
{0135619 
_10136107 


10136595 
10137084 
I013 = 
IO13, 

ondes? 
10139050 


N.Co-Secant. 


63924532 
63807347 
63690595 
63574276 
63455386 
63342923 
63227884 


20 — ———— —— 


63113269 
62999073 
62385295 
62771933 
626585984 
62546446 
62434316 
62322594 
62211275 
62100359 
61989843 
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PTS # : 5 
66 4 9 DEGREES. | 
"M | L. Sine. L. Co-Sine. L. Tangent. \ LZ. Z. Co-Tang. __L. Secant, | £.Co-Secant. 
0 | 91943324. 9:9946 199 9-1997125 10.8002875 10. | 19-005 3501 _ 108056676 | 
—7 | 9-1951293 | 99945999 9-2005294 | 10-7994706 | | 10.0054001 | 10.8045707 
2.| 9+1959247 | 99945798 9-2013449 | 10-7956551 10.0054202 | 108040753 
23 | 91367186 | 9.9945597 92021588 | 107978411 10-08 4403 | 10-8032514 
4 | 91975110 | 949945396 9-2029714 | 10-7970286 10-2054604 | 10-8024890 
5 | 9-1983019 | 9.9945194 9.203725 | 10+-7962175 10.0054506- | 10.8016981 . 
6 | 91999913 | 9-9944992 | | 9-2945922 | 10-795407S-| | 10-2055008 | 1088009087 
. 7 | 9-1993793 | 949944759 9+2054004 | 10+7945996 10-0055211 | 10-5001207 
8 | 9-2006658 - 9-9944557 9+2062072 | 10.7937925 10-0055413 | 107993342 
g | 9-2014509 99944353 9-2070126 | 107929574 10.0055617 | 107985491 
lo | 92022345 - 949944180 9-2978165 | 107921835 10.0055820 | 10.7977655 
11 | 9-2030167 99943975 9-2036191 | 1047913509 10-0056025 | 10.7969833 
12 | 9:2937974 _9:9943771 | | 9:2094203 | 10:7905797 | |_10-0056229 | 10.7962026 | 48 
"13 | 9-2045766 9+9943566 9-2102290 | 10.7897$00 10.0956434 | 10.7954234 | 47 
14 | $-2053545 949943361 9+2110154 | 107859516 100056639 | 10+7946455 | 45 
15 |. 9.-2061309g 9g-9943156 9-2115153 | 10-7881347 10.00536844. | 107938691 | 45 
16 |} 9-2069059 9g+9942950 92126109 | 10+7873891 10-0057050 | 10.7930941 | 44. 
17 | 92076795 99942743 942134051 | 10.7$65949 10-0257227 | 10+7923205 | 43 
_18 \_9-2034516 9-9942537 | | 9-2141980 | 10.7858020 | | 19:9057463 | 10-7915454 | 42. 
19 | 92092224 9:9942330 | 9-2149894. | 10.7$50106 10.0057670 | 10.7907776 | 4l- 
20 | 9$+2099917 , 949942122 9-2157795 | 10.7542205 19.c057878$ | 10.7g00083 | 40 
21 | 92107597 | 99941914 | | 9-2165683 | 10.7334317 | | 100058086 | 10.7892403 | 39 
22 | 9-211526} | 9-9941706 9-2173556 | 10.7525444 10.005 $294 | 10. 7994737 33 
23 | 92122914 ' 9-9941499 9.2151417 | 10.7518553 10.005 3502 | 10.7877086 | 37 
_24 |_9+2130552 | 949941289 9-2139264 | 10.7810736 | | 100055711 | 10.7869448 | 36 
25 | 9-2138176 | 9-9941079 9-2197097 | 107502903 10.005 8921 To: 7861824 | 35 
26 | 9-2145787 | 9-3940370 9-2224917 | 1047795083 10.C059130 | 107854243 | 34. 
27 | 942153384 | 949940659 9+2212724 | 10-7757276 10.0059341 | 10.7846616 | 33 
28 | 9-2160967 | 9-9940449 92220518 | 1047779452 100059551 | 10.7339933 | 32 
29 | 9-2168536 | 9-9940238 92223298 | 10.7771792 10.0059762 | 19.7831464 | 31 
_30 |_9:2176092 | 9-9940027 | | 92236065 | 197763935 | | 19:9059973 | 107523908 | 2 | 
' L. Co-Sine, | L. Sine, L. Co-T ang. | L. Tangent. 'L. Co-Seoame. | L. Secant. | 
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- b. m.|m b. m.| m,\b. m.\ m. b. m m.im.\b. m|m.\b, m,| m..b. m. mn. b. m |m.b. m.| m.b. m.| m, FF 
5 N[12.0] [12-0] [12.0 [12.0] [12-c} [12.9 [12.0 [12.0] |12-0] |12. oo 
I {0-144 10-15] 150-16 2/018 210.2c| 219.22} .110-23] 10-24] 20-26] 210.23 210.3 210.32] 110-3306 7 
2 jp-29]_36-32\_3Þ-35| 319-39] 3ÞÞ-41] 40-45] 3/0:48\ 312-51] 30-54] 49-58] 41-02] 411-06} 211.088 
3 0-47] 510452] .510.57] 5/1.02] 511-07] 511.12} 5/117] 51-22] 5 127] 6,133] 611-39 611-45} 5 EL 
4 j1-09] 7[1-16} 7[1-23 7/1. «3ol $11+35| $11.46} -$/1-54 $2.02 $2.10] $2.18 $/2-26) 912-34] 7 7 
% B I -39|10f1 +43 IOH 459 it 2. Lion! 2.21 l 12, 2.32 1112. 43, 12/2. 2.55 123. +0711213+-19,12 3+31 1413-45þL1 - 
6 \2.27j1512.42{15[2+57 I; 3-12|15[3+27 1613-43 1314.01 134.1911 8.4. 37119 4-55/1915+15}24'5 439 
E [3-49/21]4+ 10/2214+-32[22[4.54\2215+16 22.5438 | ; =. 
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n 9 DEGREES. al £21 
Ne Sine. Nv. x. Co-Sineq 1, Tangent.|N. Co-Tang N. Secant. |N.C0rSecant. * 
£30 | 1650476 9862856 1673426. 59757644 _10139050 | 60588580 | 30. 
£21 | 1652345 | 9562375 1675416 | 59651045 10139544 | 60453445 | 29 
T 32 | 1656214 | 9861894 1579497 | 59544815 | 10140939 | 60378680 | 28 
23 | 1659082 | 93861412 |* 1652398 | 59435952 10140535 | 60274202 | 27 
4 | 1661951 | 95650929 16535359 | 59333455 10141032 |. 60170250 | 26 
1664819 | 9560445 16858381 | 59228322 10141530 | 60066581 | 25 | 
{36 | 1667687 | 9859960 1691373 | 59123550 | 10142929 | 59963274 | 24 | 
37 | 1670555 | 9859474 1694365 | 59019138. A0142529 | 59860326 | 23 | 
I-35 | 1673423 | 9855988 1537358 | 55915084 109143029 | 59757737 | 22 
i 39 | 1676291 | 9858501 1700351 | 55311386 10143530 | 59655504 | 21 
$40 | 1679159 | 9858013 1703344 | 55705042 ; 10144032 | 59553625 | 20 
4 1682026 | 9857524 1706337 | 55625051 10144535 | 59452099 
16834894 | 9857034 1709331 | 55502410 | 10145039 | 59350922 
1687761 | 9856544 1712325 58400117 | 10145544 | 59250095 
1690628 | 985605 3 1715319 | 55298172 | 10146050 | 59149614 
1692495 | 9855561 1718314 | 58196572 10146557 | 59949479 
1696362 | 9855065 1721309 | 5$995315 ! 10147C64. | 58949688 
1699228 | 9854574 1724394 | 57994400 10147572 | 55850238 
1792095 | 9854079 _ 1727300 | 57593525. 10145081. 58751128. 12 
| 49 1704961. 9853583 1730296 57793588 10145591. 58652356 | 11 
©. 50 | 19507828 | 9853087 1733292 | 5759368$ 10149102 | 58553920 | 10 
1:51 | 1710694 | 9852590 1736258 | 57594122 10149614 | 58455820 | 9 
«52 | 1713560 | 9852092 1739255 | 57494859 dard B131011.3 Bo , 
53 | 1716425 | 9851553 | 1742252 | 57395988 10150641 | 58260617 | 7 | 
$54 | 1719291 | 9851993 1745279 | 57297416 SALSCINE | 
55 | 1722156 | 9850592 1748277 | 57199173 10151672 | 58066732 | 5 
+ 56 | 1725022 | 9850091 1751275 | 57101256 ' 109152199 | 57970280 | 4 
F 57 | 1727857 | 9849559 1754273 | 57003663 | 19152707 | 57574153 | 3 
# 58 | 1730752 | 9849086 1757272 | 56906294 | 10153225 | 57778350 | 2 
+ 59 | 1733617 | 9848582 1762271 | 56509446 10153746 | 5765828697 I 
' 60 | 1736482. 9843077 1763279. | 56712515. IO154267 57557705 O 
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+13] 110.12] 119.11] 212049 2/00-7 110046, $,00.5] 2/00+3| 2100.1 I OOel] 20043 11004 
0.27/_319-24\ 310-21 3[2:15] 310.15] 310.12] 3100-91 3/20.6] 3100-3] | _2 | 20-2] 300.5 Joh 
0-43] 419-39] 519-34] 512-29] 51-2 5.19] $/©+14| 5/009] 515044 5 0003 600.9 40.13 
1-04] 710.57) 710.50! 7P+43] 79-36] 715-29) 79-22] $0.14] 5100.6 4 | [0044] 90.13) 710-20 
1436/11 1-25/11 1.14/11 1.03 11,2-52/1 110.41 41/110-30[10-19 1120.5 2 WK _ P9-61140.29 11o. 31 
2.17/1412.03 14)1 «43/15 1+34)15/1-19)16]1.0; 03116 1:4 +47117,1-30 171013 6 I10 230-3 33/200-53 

3+31120{3+-11 29[2.51] 2112+431]21 209/255 «44,26 1. 15]26,0, «52/260. 26 7 0.23 | 

5-32/23/5-09 24{4-45,24|4+21]24 3571353 3-21352-45 37,2-0837|1-31|_[__| |__| _| [RO 2 
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9 DEGREES. 

"M | L. Sme. L. Co-Sine. , L. Tangent. | £. Co-Targ. L, Secant. | L. Co-Secart. | 
30 | 9-2176092 | 9-9940027 | | 9-22360 »65 1047763935 0.005 2059973_ 107823908. 39_ 
31 9-2133635 | 9:9939815 | 9+2243$19 | 1047756151 10.0060155 | 10.7816365 | 29 
32 | 9-2191164 | 9.993960} | 9.2251561 | 107745439 109.0060397 | 19-7802836 | 28 
33 | 921986980 | 9.9939391 9+2259259 1047740711 10.2560699 | 1 10-0 27 
34 | 942206182 | 9-9939173 | | 9.2267c04 | 10.7732956 | 0.2050S22 2-7793518S | 26. 
25 | 942213671 | 9.993965 | 5 2274706 | 10-7725294 | | 190061035 19:7736329 25 
36 | 9-2221147 | 9-9935752 | | 92252395 | 1947717605 | | 10-29061248 | 19.7775593 [_24_ 
' 37 | 9». 2228609- 9. 992553 8 | 92290071 | 19+7709929 ' 10 0361462. 047771391 | 23 
28 | 9.2236059 | 9.9939324 642297735 | 10+7702265 | |} 10.0061676 10:7753941 22 
29 | 9+2243495 | 9-9935109 942305336 | 10.7694614 ' 10.00615$1 | 1047756505 | 21 
40 | 9+.2250g18 | 9.9937594 9.2313024 | 10.7656g976 | ! 10.0062106 | 10.774908S2 | 20 
41 ' 92253328 | 9.9937679 92320650 | 10+7679350 | 10.0062321 | 107741672 | 19 
42_ 9-2265725 | 9-9937463 | |_9-2325262 | 1047671735 | |_10-0062537 | 1997734275 | 13. 
43 - 942273110 | 92937247 9. 2335863. 10 10.7664 137 10.090962753 | 10+-7726890 | 17 
44 9-2230481 | 9.9937030 9-2343451 | 1047656543 10-02629709 | 107719519 | 16 
45 | 9+.2257839 | 9.9936813 9.2351026 | 10+7645g74 1 0+00631 57 Io 7712161 | 15, 
45 © 942295135 | 949936596 9-235358g | 1047641411 | | 10-0063404 | 1047704515 | 14 
47 | 9+-2302518 | 9.9935375 9.2365139 | 1947633561 | 10.0063622 . 7697452 | 13 
48 ' 92309838. 949935169 9+237367S | 19-7626322 | | 1 2063840 | 10.7690162 | 12_ 
49 | 92317145 | 9:9935942 9+2J 381203. 10. 7615797 | 10.0064055 | 19-7632555 | Il 
50 | 9-2324440 | 9-9935723 9.2 2389717 10.-7611253 | 19.c054277 | 10-7575560 | 10 
51 | 942331722 | 9-9935504 942396218 | 10.7503752 [9.9054490 | 10.766$278 | 9 
52 | 9.2338992 | 9-9935225 g-2403708 | 10.7596292 $4715 | 10.7651008 | 8 
53 | 9-2348249 | 9-9925065 942411155 | 1047555515 12.0004935 | 10+7653751 7 
_54_|_9-2353494 | 9-9934544 | | 9-2418659 | 10.753$1359 | | 10-c965156 | 10,764650S | _6_ 
55 t 9+.2360726 | 99934624 9.242610} | 10+7573597 109 0065 376 1047639274 5 
56 || 9.2367946 | 93934403 $9+2433543 | 10.7566457 19.0265597 | 10.7632954.| 4 
57 | 942375153 | 949934191 92440972 | 1047559025 10.0065 319 | 10.7624347 | 3 
5% | 9.2392349 | 99933959 92445389 | 10+7551611 LO. 2056041 10-7617651 | 2: 
59 | 92389532 | 949933737 9-2455794 | 10-7544206 | | 10-0066263 | 10,7610465 | 1 
_60_ 9+2396702 | 9-9933515_ | 92 2463159 Ic «7535512. LO. 19-0056455 _} 10.7603298 oO. 
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12.C| [12.0 [12 © [12.0]. |12« 2.0 {12.c 12.5} [12.cf* 
O21 20, 231 112+, 24 ] age 2 2.27 2.2.25, 2/231 20433] 110+34Þþ7 
0.4? 1 Os 45| 310- 49 1 % We 2 2 Os 2 te 7 & [ «Oo? 4/107 a 1.09 4 
—_ —_— - —— | | - — 

1.05 Ks SileI9, 5 1-24 6 1-26 6 1435! 6{1+41 6/1447 411-51 
Lo4C $1.48) $1 56 $12.04 $212] 52.20} 912.25 $2 37] 712-44t 
2.25)1[1 2.76{1112+-47 112.5512 eIC112:3+22/12 1.24{1413-45]1c13.558 
<——_ m—— _ — — © _ _y —_y — ——— ——}— 
21415 3-45,15, 4-04 154.2215 4e4C[[5,4+55/15|5+16,23/5+39 
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atural and 
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1M TW. Fer” N. Co-Sine. V. T angen.., V. Co-Tang., N. Secant. |N. Co-Secany E 
fo | 1736482 | 9848077. 1763270 | 56712515 10154267 [57587705 | 60. 
3F" 1739346 9847571. 1766269 | 56616509 10154758 "57492861 | 59 
2 | 1742211 | 9847065 1769263 | 56520516 10155310 | 57399333 | 58 
| 3 | 1745075 | 9846555 [772269 | 56424338 10135933 | $730412T | 57 
1] 4 | 1747939 | 9946050 1775269 | 56329474 I0156357 | 57210223 | 56 
4 5s | 1750803 | 9845541 l7738270 | 55234421 10156882 | 57116636 55 
6 | 1753667 | 9545031_ 1781271 56139650 10157408 _ _$7023360 | 54 
7 | 1756531 | 9844521 1784272 | 56045247 19157935 | 56930393 | 53 
8 | 1759395 | 9844010 [787274 | 55951121 | 10158463 | 56837734 | 52 
"| 9 | 1762258 | 9843498 1790276 | 55557302 10155992 | 56745380 | 51 
= 10 | 1765121 | 9842985 1793278 | 55763786 10159521 | 56653331 | 50 
| 11 | 1767984 | 9842471 I 796281 | 55670574 10160051 | 56561554 | 49 
| :12| 1770847 | 9841956. 1799284 | 55577663_ 10160532 | 56470140 | 45_ 
1:23 | 1773710 | 9841440 I$02287 | 55455052 Io161114 | 56375995 | 47 
14 | 1776573 | 9840924 1805291 |} 55392740 10161647 | 56285148 | 46 
15 | 1779435 | 9840407 [508295 | 55300724 10162181 | 56197599 | 45 
| 16 | 1782298 | 9839889 1811299 | 55209005 . 10162716 56107345 | 44 
17 | 1785160 | 9839370 1814303 | 55117579 10163252 | 56017386 | 43 
18 | 1788022 | 9538850 1817308 | 55026446_ 10163789 | 55927719 | 42 
Ig | I790884 | 9838329 1520313 | 54935604 10164327 | 55838343 | 41 
20 | 1793746 | 9837808 1823218 | 54845052 10164366 | 55749258 | 40 
” | 21 | 1796607 | 9837286 1826324 | 54754738 10165406 | 55660460 | 39 
1] 22 | 1799469 | 9836763 1829330 | 54664512 10165946 | 55571950 | 38 
> -| 23 | 1852330 | 9836239 1832336 | 54575121 10166487 | 55483726 | 37 
- -4_24 | 1505191 | 9835714 1835343 |_54455715_ 10167029 | 55395786 | 36 
* | 25 | T808052 | 9835189 1838350 | 54396592 10167572 | 55308129 | 35 
| 26 | 1810913 | 9834663 1841357 | 54307750 10168116 | 55220754 | 34 
| 27 | 1813774 | 9834136 18443655 | 54219188 10163661 | 55133659 | 33 
- | 28 | 1816635 | 9833608 1847373 | 54130906 10159207 | 55046843 | 32 
1 29 | 1819455 | 9833079 [550381 | 54042901 10169754 | 54960305 | 31 
& | 30 | 1822355 | 9332549 1853390 | 53955172_ 10170302 | 54874043 | 30 
3 V, Co-Sine.' N. Sine. N.Co-Tang.' N. Tangent. N.Co-Secant.' N. Secam. | M- 
"F 79 DEGREES. 
E-. | Latitude 20 Deg. « oo Min. North Declination. 
3 2 |d4 4 |d.| 6 [d{ 3 |d.| 10|d, 12 [4| 14 [e.| 16|4| 18] | |4|20[d|22|d[233 
£ , mm. 16. m.{m. |b, m.|m. (6. m. \m.\b. m.'m. |. m. |. 6. m.|m.\b. m.|m. \b. m.| | |. 1b,,aþm. (6. m.1m. 16. m, 
BE I2.0) |12.0] [12.0] [12.0 Of [12-0] [12.0] ]I2-Cc| [I2-0) | N| 12.0) [12-4 [12.0 
| 1 P14, 110.13] I1Þ-12] 2Þ-10| 2100.8] 1.00.7] 1100.5] 2120.4] 2100-2 I ©0+2] 0043 
1.2 [28] 2þo.25] 3Þo-23] 3Þ-20] 3-17] 20-15] 21-13] 30-19] 3[Þ0-7]_|_2 |_| | loo.y] foos 
3 [45] 510-49] 512-35] 6129] 610-23 5|0.18 510-13] 615-07] 6PPO-1 3 N 00.6] 0.10 
4 11-07] 6{1.01] 71.54] 719447] 710-40] 6,0.34| 710-27] 710+20] 710-13 4 8. | [oo-g] 16 
_5_[1-36|_ 911-27 $|L-18/10 Ts -O8|1012-53| 9,0-49 910-4oſ1010-3c/lo0-20) | 5 | | $f | [0.13 0.24 
k4 6 [2-21[13/2-08|14/1. +5414, I+40/14 1.26;12/ 1-13 |1410-59|14[0+45]14[9+31 6 0.22] (0.40 
| 7 [3+371913-18]19[2459; 19 2-49|2c|2 20/19, 2-01 |19|I-42|20|L + 32/20|1+02 7 
Pp E5-32/23/5-091231 1-46 23/4a23/23] ooles 3:37 23/3-14ſ23[2:51/23/2-28] | w | | | 
41 5+42911915-2011915+01119/4+42 1 
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Artificial Sines, Tangents,'and Secants. 


113 | 

io DEGREES. = 

My £. Sine. | L. Co-Sine. [ | [. Tangent. | £. Co-Tong, 1 L. Secant, | L.Co-Secaur. | |” 
of] 9:2396702 | 99933515 | | 9:2463188 | 107536812 | | 10.9666485 | 10.7603298 | 60 
1 | 9-2403861 | 9.9933292 9-247056g | 1047529431 10-0066708 | 19.7596139 | 5 

21 9-24Tio07 | 9-9933668 9-2477939 | 1047522061 10-0066932 | 10.7588993. | 5 , 
3 | 9-24r3141 | 9-9932345 9-2455297 | 1947514703 10-0067155 | 1047581859 | 57 
4 | 52425264 | 9-9932621 9-2492643 | 10-7507357 19-0067379 | 1947574736 | 56 
; 9-2432374 | 99932396 9+2499978 | 10-7500022 10-0067604 | 10.7567626 | 55 
6 | 9-2439472 | 9:9932171 | | 9:2507301 | 10-7492699 | | 10.0067829 | 10.7560528 |_54. 
7 | 9-2445558 | 9-9931946 9+2514612 | 1047485388 10.0068054 | 10.7553442 | 53 
$ | 9-2453632 | 99931720 9-2521912 | 1047475088 10.0068280 | 10.7546368 | 52 - 
g | 9-24606g5 | 9.9931494 9-2529200 | 10-7470800 10.00685906 | 10.7539305 |-51 
10 | 9-2467746 | 9-9931268 92536477 | 19-7463523 10.0068732 | 10.7532254 | 50 
11 | 9-24747384 | 9-9931041 92543743 | 10+7456257 10.0068959 | 10.7525216 | 49 
_12 | 9:245181t | 99930814 | | 9:2550997 | 10-7449003 | | 10-0069186 | 10.7518189 |_43_| 
14 | 9+2495830 | 99939359 9-2565472 | 1047434528 10.0069641 | 10.7504170 | 45 
Ii5 92502822 9.99JO1T31 9-2572691 | 10+-7427308 10.0069869 107497178 | 45 
16 | 9-2509$03 | 99929902 9+2579901 | 10+7420099 10.0070098 |*10.7490197 | 44 
17 | 9-2516772 | 949929673 92587099 | 10.7412901 10.0070327 | 10.74$3228 | 43 
18 | 9:2523729 | 9:9929444 | |_9:2594235 | 10-7495715 | | 100070556 | 10.7476271 | 42_ 
I9 | 92530675 | 9-9929214 9.2601461 | 10-73935 39 10-2070786 | 10.7469325 | 41 
20 | 9-2537609 | 9.9923984 9.2608625 | 107391375 10.0071016 | 10.7462391 | 40 * 
21 | 942544532 | 9-9928753 | | 942615779 | 10-7334221 10-0071247 | 107455468 | 39 
22 | 9-2551444 | 9-9928522 9-2622921 | 107377079 10.0071478 | 10.7448556-} 38 
23-| 9+2558344 | 9-9928291 9-2630053 | 10.7369947 10.©071709 | 107441656 | 37 
24 | 9:2565233 | 9-9928059 | | 92637173 | 10:7362827 | | 10.9071941 | 10.7434967 |_35_ 
9-2572110 | 9-9927327 9-2644283 | 1047355717 100072173 | 10.7427890 | 35 
92578977 | 99927595 9-2651382 | 107343618 10.0072405 | 10.7421023 | 34 
9.2535832 | 9-9927362 9.265$470 | 1047341530 10.0072638 | 10.7414165 | 33 
9-2592676 | 9.9927129 9-2665547 | 10-7334453 10.0072871 | 10.7407324 | 32 
9-2599509 | 9-9926895 9-2672613 | 10-7327357 10.0073105 | 10.7400491 | 31 
.39 | 9-2606330 | 9.9926661 | | 9:2679669 | 10.7320331 | | 10-0073333 | 10.7393670 |_30_ 
L.Co-Sme. | L. Sine. L.Co-Tang. ON L. Tangent. L."Co-Secant.) L. Secant. | M 

799 DEGREES. 


Latitude 20 Deg. oo Min. South Declination. 


d.| 14 


| 2n,\h. m, 


110.25 


[oak 


d. 


I2.0 


0-54/_3 


4+24/17/4-41 


2:51/1213-0311: 


d, 


18| 


b, m. 


a. 


20 [4 22|d[234 
6. m.[m.\Þ, mn.\m.1b. m 
12.0} 112.0] [12-0 
0.31] 270433} 110.34 
t-05] 3/1.08| 311-13 
1-43] 61-49] 411-53 
+31] $,2-40| 712447 
2:37|13/3:59144-00 
5.16:22.5.38 


264 ws . 


©» 


wy © SEA FE Nara and. 
ro DEGREE E E S. 
EM | XV. Size. [N; Co-Sine.| VN. V. Taugent. V, V. Co-Tang. N, Secant. . N.ConSecant., | 
"F-30 | 1522355 | 9532549 - 1853390 |-53955172 | 10179302 | 54874043 "30. 
31 | 1825215 | 9832015. 1856390 | 53867718 | 19170851 | 54788055 | 29 
- 32 | 1828075 | 9831487- 1359403 | 53780538 1017140L j 54702342 | 28 
1,33 | 1830935 | 9530985 1562418 | 53693630 | 10171952 | 54616901 | 27 
34 | 1833795 | 9830422 1365423 | 53606993 10172504 | 5453173L | 26 
35 | 1836654, | 9829588 186843$ | 53520626 10173056 |} 54446831 | 25 
36 | 1839513 | 93829353. 1871449 } 53434527. 10173609 i 54362199 | 24 
37 | 1842373 | 9323817 1874460 53343696: 19174163 | 54277835 | 23 
38 | 1845232 | 9828281 1577471 $2263121 10174718 | 54193737 | 22 
© 39 | 18480g1 | 9827744 1830483 | 53177530 10175274 j 54109903 | 21 
 4o | I©52949 | 9827206 1883495 | 53992793 10175831 | 54026333 | 20 
- 41 | 1853808 | 9826657 1886507 | 53008018 10176339 | 53943026 | 19 
+ 42 | 1856666 | 9826127" _1889520 | 529235095 10176945 | 53559979 | 18 
43 | 1859524 | 9825587 1892533 | 52839251 10177508 | 53777192 | 17 
+ 44 | 1562382 | 9325046 1895546 | 52755255 : 10178069.{| 53694664 | 16 
- 45 | 1565240 | 9524504. 1898559 | 52671517 10178631 | 53612393 | 15 
'F 46 | 1868098 | 9823961 1901573 | 52558035 10179194 | 53530379 | 14 
> 47 | I870956 | 9523417 1904587 | 52504509 10179758 | 53448620 | 13 
- 45 1873313_ 9922872 _ 1907602 52421536 10180322 53367114 12 
: 4H, 1876670 9822327 I940617 | 52339116 10180887 53285861 | 11 
: $0 | 1879527 |. 9821781 I913632 | 52256647 10131453 | 53204860 | 10 
-*$1 | 15382384 | 9821234. | 19146648 | 52174423 10182920 | 53124109] 9 
*52 | 13385241 | 9820686 1919664 | 52092459 10132588 | 53043608 | 8 
; $2 | 1888098 | 9820137 I9226$0 | 52010738 10153I57 52963354 | 7 
| 54. | 1590954. 9819587 1925696 | 51929264 10193727 52883347 | 6 
- 6s | 1893$11 | 9819036 11928713 | 51848035 10154298 | 52303587 | 5 
- þ- 56 | 1296667 -| 9818485 I931730 | 51767951 10154870 | 52724079 | 4 
*Þ 57 1599523. 49817933 193474$ | 51686311 10185443 | 52644798 | 3 
58 | 1902379 | 9817390 1937766 | 51605813 10156017 | 52565768 | -2 
*Þ 59 | 1905234 | 9816826 I940784 | 51525557 [0186592 | 52436979.| 1 
" | So | IgoS0g0 9916271 _ 943803} 51445540 _ | 10187168 52498431 O 
BY V. Co-Sine. N. Sine. N.Co-Tang.' N N. Tangent. N.Co J-Secant, Nt | Ns Secant. M 
4 ae 79 DEGREES. 
Latitude 2.1 Deg. oo Min. North Declination. TH 
d, 4. |d.| 6.]d| 3 |4.] 10], 12.14.| 14 £16 d| 13|d|20 4) 221.123; 
m.\b. m.\m. \b. m.\m, lb. m.\n.\b. m1. bm. 1m. 16. m. u.(b. m.\n. \b. m.|m, |b. m.| = bh. mn. 16. m. 
12.0 12.0] [12.0] [12-0] [12-0] [I2.c] |I2.c} [12] 112.0 Nj |12-} 112-0 
| If9-13 12-12 110-11] 205.9] 1|00.$] 1120.7] 2/9045} 210043] 21001 I 00.1] [00.2 
20! 3þÞ.27] 3Þ:24} 3þ-21] 30.15] 3'0-15| 3-12] 3120.9] 39 aÞ2:2_|_2 | ko.z] boy] 
+45] 410-44] 512.39 59-34] 512-29] 5,9-24| 5/9-I9] 5,214] 5120-5 6190.3 3 | [00.3] loo! 
«*TO} 611.04 712+57} 712450 7/943] 7,0435 $0.23 515-20 $[0e12 $199-4 4 | (00-4 911, 
49] 9[ta31] 911-22 91-L3]10|1-03/L1,0.52/L1[0-41[1(2-32]120-15112,20-6| | 5 | 109.64 form 
26 1492-12 14/1. 15S. T4 1+44[15[1.29]L5 1.14 1619.55 [6]5.42]16[5-26}16j-10 6 O-IT| 10.40 
1;19 3-2311513 4. 13/2. «47112-29125, 2-04 |26|1+35]26|1.12/26|0.46[26j2+20 7 0.24 
42015-14521] 4-53121:4+32[21[4-11138 2436[35|301[35[2-26/36/1-50[36[L-144 | __ E: 
| 5450[24/5+25]24]5 .02]25|4+37/2514412 $ 
AMIBIMININ) z 


one Artificial ngems; "and Secants, is 
rpm nl CPRITES : 
"MW | £- Smec+*| L. C0-Sbie. | | L. Taxgent: | L- Co-Tang. Le Secam. —L- L. Co-Secant, 
"30 | 9-2606330 | 9- 9-9926561_ 9-2679669 | 1047325331 | | 19 2-027 3339 * 19:393570 1 _ 
31] 9-2613141 | 9. 0926427 9+2686714- | 107313235 10.0973573  10-7386359 20 
22 | 9:26 Y941 | 9-9926192 9.2693749 | 107306251 10.0073308 -} 10.7380050 | 28 | 
33 | 92626729 | 9.9925957 9+2900772 | 1047299225 10-2074043 | 10-7373291-| 
34 | 942633507 | 949925722 9+2797736 | 107232214 10+.2974273 10.7266453 + 26 
35 | 9-2640274 9.992546 9+2714755 | 107255212 10.0974514 | 10-7359729 | 25 
_36 | 9-2647030 _ _9-9925250 9-2721750 | 10. 107275220 109074750 | 107352970 | 24 
37 | 942653775 . 9-9925013 9-2728762 | 107271238 19-2074987 | 10-7346225- | 23 
35 | 9-2660509g 9ge9924776 942735733 | 1047264267 10-0075224 {| 10+7336404- | 22 
39 | 942667232 , 9:9924539 9+2742694 | 1047257396 10.027546l |] 10.7332763 | 21 
40 | 9:2673945 | 9:9924301 9.279644 | 1947250356 10.0075999 {| 10-7326055 | x 
41 | 9-2680647 9g.9924063 92756584 | 1097243416 10.0075937 | 107319353 | 19: 
42 9+2657333_ _ 949923524. 942753514 | 1947236436 10.0075176_| 107312662 |_18' 
3 | 92594019 9g-s ' 949923585 9+2770434 | 10s 7229566 | 19.0976415 | 107305951 | 17 
44 | 9-27006389 9ge9923346 942777343 | 1047222557 10-0275554 | 1047299311 þ-15 
45 942707345 9.9923106 9.2784242 1947215758 10-0076594 | 10.7292652 | 15- 
45 | 9.27129979 9ge9922566 92791131 | 40-720356g 10-0077134 | 10-7256003 14 
47 | 942720635 99922626 4 2798009 | 107201991 100277374 | 107279365 |113* 
_48_| 92727263 9.9922355 _ g9-230487S | 10.7195122 | | 19-2077515 | 10.7272737 '112! 
49 | 9.2733580 9ge9922144 9-2$11736 | 107183264 10.0077356 | 190-7266120 | I1 | 
50 | 942740437 9g-9921902 9.251585 | 1097181415 19.0073c95 | 19.7259513 | 10 
5l | 9-2747033 9392166 9-2525423 | 10.7174577 19.0075349 | 10+7252917 | 9 
52 | 9.2753659 , 9-9921418 9.2$32251 | 19-7167749 o_——_— 10.7246334 | # 
53 | 9.2760245 | 9.9921175 9.2$39070 | 10.7160939 0.007825 | 10.7239755 | - 7 
58 | $-2756811_| 9:9920932 | | $-2845678 | 10-7154122 | | 19:5075998 | 107233189 || 6. 
| 55 9s 22773366 9.992062 9-25852677 | 107147323 10.0079311 | 10.7225634 5 
| 56 | 9.2779911 | 9+3920445 9.2359466 | 1047140534 10.C079555 | 107220059 | 4 
| 57 | 9-2786445 | 9-9920201 9-2566245 | 10+7133755 100073799 | 10:7213555 | 3 
58 | 9.2792970 | 9-9919956 9-2573014 | 1047125986 10.0059944 | 190.7207030 | 2- | 
| 59 | 942799484 | $-9319911 9 2579773 1047120227 10.008025g. | '19.7200516 |, I 
L243 £ aro | 291942] | 92202 igrraetey [ionngght lt np 
| L. Co-Sine, L. Sin?, L. Co-Tang. | L. Tangent. L.Co-Secant. * LI." Secmt: | M 
| 79_DEGREES | 
Latitude 21 Deg- 09 Min. South Dectination. 4 
o|a2 2 [4]'4 6] Fl 10| 4, | 12|d. 14 4 16, BEMEERDE 32 
—cnlubinkun =m/ul Clan \ mn) ld. aku m\b, m.Im.,m.\ n.\h, m6 
SN12.0| [12-0] ' [12.0] |12.d 112.9, 12.5 [2.0] |12.7] [12-0] [12-c} [12-C [12. 12.0] 
I. {0.16| 110.17; 1/0. is, 212 215.22 29.24| I 0.25' 1:9+26] 2 5-25 2173 21 2-32] 2034] 1 35 
2 2:34]_3-37| 310-47] 312-44]_312-46! 312-49) 3/252) 3\0+55] 3Þ-55| 41:02; 411-26] 41.10] A113 
2 10-54] 519459 ; _ 5'1.0g] 5\t-14! 5 1.191 51-24 51.29 5/134] 5.1439 6'1. 45 G1-<1] 4]to55 
4 \T-19] 711-25 +33! 7[L-49] 711-47} 5 «5 5| 7/2-02' 7 2403] $ſ2e17] 5/2425) $12.3 33] 9.242] 712-49 
5 11-53 LOI» 2030 13] 2, 2-2} == 2.43)1112-541] 3-05/1 14 J-IG|I1 3+ +27]1213+ 39/13 3+-52]1©[4.02 
6 (2443114124571 43-11 1413-25114|3- 39115 3-5411014+10 104-261 714-43 175.001175-17] . | 
7 [4-04[19]4-23/19/4-42119]5.0111915-2919 5-29 | | | | 
WE 6.00|__ 1-4. + 219 7. 3 LILLY LI EEERRS 
| | | | | | | | | | : 
| {| | | ' 
d. Is | 1 | EE — 
| | i 4 i | | | [ | | | 


” 
i... 


L 7 SS 5 A..B US: Of Ot "and. SE OTs, 

or I DEGREES. JOE; 

k V. Senc. {NN Co-St | V- Taxgent. |. Co-Tang. N, Secant. N.Co-Secent. 
=]. 9816271 1943803 | 51445540 10187168 | 52498431 | 60 
+| ISloggs | 9815716 | 1946822 | 51365763 10187744 | 52330121 | 59 
 &| I913800 | 9815160 | 1949841 | 51286224 10188321 | 52252050 | 58 
= I916655 | 9814603 1952861 | 51206921 10188899. | 52174216 | 57 
\ &$] 1919510 | 9814045 I955881 | 51127855 | tloi89478 | 52096618 | 56 

: $ | 1922365 | 9813456 I958901 | 51049024 | 19190058 | 52019254 | 55 
> 6-| 1925220 | 9812926 | 1961922 | 50970426 10190639 | 51942125 | 54 
F--7 | 1928074. 2366 1964943 | 50892061 l09191221 | 51865228 | 53 
+ $.] 1930928 | 981x825 I9679647 50813928 loigi8og | 51788563 | 52 
 g.| 1933782 9811243 l970986 4 50736025 10192388 | $1712128 | 51 
-1& | 1935636 | 9810680 1974008 | 50658352, 10192973 | 51635924 | 50 
' 14] 1939490 | 9810116 1977030 | 50580907 lo193559. | 51559948 | 49 
[22 | 1942344 | 9809551 1980053 } 50503690, 10194146 | 5146gig9 | 4b 
13 | 1945197. | 9808986 983076 |} 50426700 10194734 | 51498677 | 47 
744.4 1948050 | 9808420 1996100 | 50349935 10195323 | 51333381 | 46- 
{I5 | 1950903 | 9807853 I989124 þ 50273395 10195912 | 51258309 | 45 
{16 | 1953756-| 9807285 | 1992148 | 5o19 10196502 | 51182461 | 44 
' 27 ] 1956609 | 9806716 Iy95172 | 501209 10197093 | 51108835 | 43 
12K | 1959463 | 9806146 | 1999197 {| 50045111 10197685 | 51034431 | 42 
| 19 | 1982314 | 9805576 2001222 | 49969459 10198278 | 50960248 | 41 
| 20 | 1965166 9805005 noniees | cobigcas- 10198872 | 50886284 | 40 
424 | 1968516.| 9804433 2007274 } 49818813 10199967 | 50812539 | 39 
2g | 1970870 | 9803860 2010300 | 49743817 19200063 | 50739012 | 38 
.23 | 1973722 | 9803286 | 2013327 | 49669037 10200660 |} 50665701 | 37 
24. | 1976573 | 9802711 | 2016354 | 49594474 10201258 | 50592606 | 36 
"25 | 1979425 | 9802136 2019381 | 49520125 | 10201857 50519726 | 25 
4 26 | 1982276;.} 9801560 2022409 } 49445990 10202457 | 50447060 | 34 
127. 1985127: 9800983 2025437 | 49372068 10203058 | 50374607 | 33 
'} 28 | 1987973 | 9800405 2028465 | 49298358 10203660 | 50302367 | 32 
1-29 | 1999829 | 9799826 2031494 | 49224859 10204263 | '50230337 | 31 
4.30 | 1993679 | 9799247 2034523 } 49151570 _ 10204867 | 50158517 | 3o 
N, Co-Sme, N. Sme, N.Co-Tang.' N. Tangent. N.Co-Secant.* N, Secem. | M 


7's. DEGREES. 


Leitude 22 Deg. oo Min. ' North Declination. 


I'2.0 


—[oas L: 


$i 
OJ 


'quusz 


Ol AH w ww 2 


0-4 


| 
|_fÞ-19/ . 


78 DEGREES. 


Tm 11 DEGREES. 45. 
"M1 L. Since. L. Co-Sme. L. Tangent. | L. Co-Tang. L, Secaut, | L.Co-Seran. | 
— 9-2805958 | 9-9919466- 9-2886523 | 10-7113477 | |_10-0080534 | 10-7I94612 |. 6c 
—T | 9-2812483 | 9-9919220 9+2893263 | 107106737 10.0080780 | 10-7187517 
2 | 92818367 | 9-9918974 9.2899993 | 10-7100007 10.00$1026 | 10-7181033 
3 | 92825441_ | 9.9918727 9-2906713 | 107093287 10.-0081273 | 10-7174559 
4 | 9-2831995 | 9-9918480 9-291 3424 —_ 10.2031520 | 10.71680g5 
s | 9-2838359 | 9.9918233 9.292012S | 1047079974 10-0081767 | 107161641 
6 | 9:2844803 | 9:9917986 | | 9.2926817 | 10.7973153 | | 10.0082014 | 10-7155197 | 54. 
7 9.285 1237 - 99917737 9-2933500 | 10.7066500 100052263 | 107148763 
$ | 9-2857661 | 9-9917489 9.2940172 | 107059928 Iooos2511 | 107142339 
9 | 9-286 9+9917240 qo 10-705 3164 10.0082760 | 10+7135924 
lo | 9:28704 949916991 9.2953499 | 10-7Q46511 10.0083009 | 107129520 
11 | 9-2876875 | 9:9916741 9.2960134 | 1070398366 10.0083259 | 10-7123125 | 49 
12 | 9-2883260 ' 9.9916492 | | 9.2966769 | 10.7033231 | | 10-0083508 | 10.7116840 | 48 
13 | 92889636 , 9-9916241 9-2973395 | 107026505 10.009837359 | 107110364 | 47 + 
14 | 9-2896001 | 99915990 9-2980011 | 10-7019999 10.0984010 | 107103999 | 45 
15 | 9$-2902357 | 99915739 9-2996618 | 10.7013332 10.0084261 | 10.7097643 | 45 
16 | 9-2908704 | 9.9915488 | | 92993216 | 10.7006784 | | 100084512 | 107091296 | 44 
17 | 92915040 | 9-9915236 9.2999804 | 10.7000196 10.0964764 | 107034960 | 4x 
18 |_9-2921367: | 99914984 | | 93006383 | 10.6993617 | | 102085016 | 10.7078637 | 42. 
19 | 92927685 | 949914731 93012954 | 10.6987046 10.0085269 | 10-7072315 | 41 
20 | 9+2933993 | 9-9914478 9-3019514 | 10.59$9456 10.0085522 | 10.7 40 - 
21 | $-2940291 | 99914225 93926066 | 10.697 3934 10.0085775 | 10-7059709 | 39 
22 | 92946580 | 949913971 9-3932699 | 10.6957391 10.0086029 | 10.7053420 | 38 | 
23 | 9-2952859 | 949913717 943039143 | 10.69S0857 | | 10-0086283 | 10.7047141 | 37 
_24 |_9-2959129 | 9-9913462 | | 9.3045667 | 10.6954333 | |_19:0086538 | 10,7040871 | 36 [| & 
25 | 9-2965390 | 9-9913207 9-3052193 10-6947S17 10.0086793 | 107034610 | 35 I 
26 | 9+2971641 | 9$+3912952 9.3058689 | 10.6941311 10.c0$7048 | 10.7028359 | 345% Þ-; 
' 29 | 9-2977883- | 9-9912696 9.3065187 | 106934813 10.0087304 | 107022117 | 33 | = 
23 | 9-2984116 | 9-9912440 9-3071674 | 10-6925325 10.0087560 | 10.7015884 | 32 Fi 
29 | 9:2990339 | 99912184 9-3078155 | 10-6921845 10.0087816 | 19.7009661 | 31 | $5 
30 | 9-2996553 | 9-9911927 | | _9+3234626 | 10.6915374 | | 10-0088073 | 10.7003447 | 30 FX 
L. Co-Sine. * LI. Sine. L. Co-T ang. | I. Tangent. L.Co-Secant. | .L. Secaut. | M f. 3 
Fr 


Latitude 22 Deg. oo Min. South. Declination. 


o [4.2 [4] + [44 6 df 8 fd4[101d.] 12]d, 14|d,) 16| 4} 18, | | E - 
b. m.|m b. m.| mb. mJ n.b, m.|m.1b. m[ 21.16, m411.b. m.} m.6. m |. b. m.| m.1b. 1. m., . m.|- 4: 
S N|]1 2.0] [12.0 I2.0) [12.0] [12-C [12.0 12.0] [12-0] |12.o) [12.0 a 12.0] [12.0] $7 
I jo-17] 10-18} 11-19] 210-21] 210-23 20-25 110-26] 10.29] 10.28 210.39 2/032 20434 110-25 © 
_2 10-35]_310+38| 3Þ+41|_3/0-441_3[9-47] 4/951 312-54] 3Þ-57] 31-09] 311-03 41-27] 413-11] 21teiY Þ 
3 [0-56] F[L-OL[ 5-06] 5[1.11] $116 5[Le21 1.26 56[1-31] 5.1 36] 5:1-41} 6[l-47 511-52 $[1-57FÞ 
4 [1-22] 7j1-29] 711-36] 711-43 I-50 $1.58 2.05 7,212 8 2-20 52.28 $12.36] 8/244 712-51} £7 
5 \1+57] 92-06] gf2-15[12/2-2511912-35[19/2.45|11/2-56|11/3.0711 3-191123+3011213-421123-541214-04 
6 '2.19]112]3-02[1313-1<[14\3.29]1413+43 143457]! 4-13.16 4, 9164-45115 5.01116(5417 
| 7 4.98/1814-26|1814-44|18/5.02]15}5-20\ 19/5439 
[50-00] foo EE TEE EL. REN 2H Ws RE ES 2 oo 


a he {ae DEGREES. 202t4 ———m—_——_————_ 


IN. Sine, IN. Co-Sive, V.T Tangent, V. C  Co-Tang. | N. Secant, |N.Co-Secant.| _ 
1993679 | 9799247. 2034523 .| 49151579 10204867 50158517 30 
; | "1995539. 9798667 | 2937552 x 49273491 L02205471 50036907 29 
32 1999359" | 9795985 | 2040582 ] 49925620 10206976, | 50015505 28 
23. | 2002230 | 9797504 | 2043612 \ 48332956 10206682 | 49944311 ] 27 
4, | 20050%S0 | 9796321 | 2046643 | 48360499 10207259, | 49873323 | 26 
5 | 2007939 | 9796337 2049574 | 48758248 10207397 | 49592541 | 25 
36 | 2010779 | 9795752 2052705 | 45716201 _ 10205506 | 49731964 | 24 
3 2013625 9795167 2055737 45544359 10209115. 49661591 | 23 | 
35 | 2016475 | 9794581 2053763 | 45572719 | 10209727 | 49591421 | 22 | 
39. | 2019327.| 9793994 2061501. 48501262 ' 10210339 | 49521453 | 21 | 
40 | 2022176 | 9793406 2964834 | 48430045 | 10210952 | 49451687 | 29 
41 | 2025024 | 9792317 2007867 45359010 | 10211566 493$2120 | 19 
42 | 2027373 | 9792225 2270929 45258174 |; 19212151. 49312754. 18 
43-| 2030721 | 9791633 2073934 | 4821753 | 10212797 | 49243586 | 17 
23 44 | 2033569 [|.9791047 2976955 43147096 ' 10213414 | 49174616 | 16 
45. | 2935417 | 9790455 2530003 | 43076854 10214032 | 49105844 | 15 
46. | 2039265 | 9759862 2083038 | 45006308 10214650 49037257 14 
47 2042113 | 9759268 2936073 | 47936957 10215269 | 45963886 | 13 
_45 | 2043961 _ 9788674 2039109 | 47867300. 19215 33g 45900700 | 12 
49 | 2045805 | 9788079 2292145 | 47797537 10216510 | 48832707 ] 11 
.5© | 2050655 | 9787483 2095151 | 47725557 10217132 | 438764907 | 10 
$1 |:2053502 | 9756856 2098215 | 47659490 10217755 | 45697299 | 9 
"52 | 2056349 | 9786288 21012355 | 47590603 102138379 | 45629883 | 8 
53 | 2059195 | 9785689 2104293 | 47521907 10219004 | 438562657 | 7 
J_54 | 2062042 | 9785090 2107331 | 47453401_ 10219630 | 48495621 | 6 
"7 55 | 2064888 | 9754490 2110369 . 47335083 10220257 48428974 5 
= 56-| 2067734 | 97838%g 2113497 |] 47316954 10220835 | 43362114 | 4 
1 57 | 2070580.| 9783237 2116446 | 47249012 19221514 48295643 3 
| 58 | 2093426 | 9782684 |. 2119455 | 47181256 , 10222144 | 43229357 | 2 
$9 | 2076271 Ad hoe 2122525 | 47113686 | 10222775 | 438163258 | 1 
Go | 2079117 þ los 2125565 | 47246301 | 10223407 | 48097343 | 0. 
AAS o=Sine.| N, Sine. V. ,Co-Tang N, "Tangent. N.C0-Secant.i N, Secant. | M 


$$ DEGREES. 


Latitude 23 Deg.. © co Min. North Declination. 


JT [2144 4 |d.| 6 d, 8 = 124/14 d. 16|d.| 18 4.| 20 | d. 22 [4.| | 4.12.34 
6. mm.\b.m.\m.|b. m.\.|5. m. m,b. m m1 þ, m., 18.b. 1m. m. h. me m.b. m.|m|b. m.| mb. m,n. nb, m. 
1 Oel6| 15.15] 110.14] 1[9.13 20.11 10.10 1,02 9 2 00.7, 2.00.5} 2120-3] 290.1 I !'00.0 
i 2 bool 210.31 310-28] 312-25] 310-22 3,9-19 3 9-16 310-13) | 49-9|_429-5]_3 00-2] _ 2 | ſoo. 
Þ+ 3 0453 al5:49, 510.45] 510-4] 60.34] 510.29 512-24 "5.0.19 5'0. 14] 51/0049] 60.3 3 | [09.1 
"$4 LOS! 6[I.11] 711-24} 719457] 7 0:50] 71943 7'O. 26] 7.0429) $0. +21!" $0.13} 9 09,4 4 | 00-2 
5 '1+49] 9j1-40 Sf1931] G{l-22] 2 Le13 [C11.03j11 052/11 0-41.11 0- = =. ke ps 19 13 00,6] _ 5 {_ [0043 
6 12-37|12|2-25 12/2.15|13 2:C0)13 2+47|15[1+32 15 147 161-01 160445 gn 29i1190.10} | 6 | [00.6 
7 13-51/16|3+35 1613.19]1713-02}1 7 2-45]21[2+24,21 2,03|21, 1-42 21/1421 2219+59{39 9.20 | 
WE 5,351$;5-15 15]5.09/1914-41[19 42212713 55 27 3.2% 2% 25,3.C0 co28, 2432) 25 2.04 53 lH _ 


—— — —y ———— — —— [ 
' 


6.21122]5-59/22'5.37]22.5.15/23/4+52/23 314-29, 33,3-56 | 


IELSLEL EL TELL NINLE 


| 


Artificial Sines, Tangents; and'Seeants. 


"_ _ 


'T! ILL Di: 


5 
«12/1 74-29 
CO 


Cr mee 


;13;3-0611313-19}13/3.32) 


= 

+= 
0 

=" 
wa 
C 


: 
OP S@—— —  ——— OS CG OO ROO 


2 Ss Sine. | Le Co-Sine. 7 Tangent, | L. Co-Tangs | | _£. Secant, | L.Co-Secant. 
_9:2996553 | 9-9911927 |_ | 9-3984626 | 10-6915374 | | 19-2935973 | 10-7093447 | 
9+3002758 | 9. "9:9911679 | | 9.309108$ | 10-6505912 10+2958332 | 19:-6997242 
9-3028953 | 9-9911412 | | 9:3997541 | 106902459 ' | 1c 2088583 19.699 1047 
943915140 | | 9.9911154 | | 9-3103995 0.659601 5 1 0.0055346 | 19.6934$69 
3+3021317 | 9+ 99108g6 9+-3110421 } 1065595 79 [:.00599124 | 12.9978633 
943027455. | 9-9910637 | 9+311654S j 10.6553152 1 0.295936}; | 10.6972515 
9. _9+3933544 |! 9. 949910375. 9+.2123266 { 106376734 | C:005I9622 19.6366356 
943939794 | 959910119 | 43129675 | 10-6570325 1 0.008g551 | 10. 6960206 
9+3045934 | 9+9999859 9-3136076 | 106553924 1 0.00901 41 | 10.695 4266 
9+2052066 | 99999593 | 9.3142465 i 10.6557532 | JICYOGE2 10.6947934 
9-305S18g | 9-9909338 | 9-3145551 | 10.655114 10.00g90662 | 10.6941811 
9+3064303 | 9-9909077 $+3155226 | 10.6344774 | | 10.2039923 | 106935697 

2 | 9:3972497 | 9:9903815 | | 9:3161592 | 10:0335408 | | 192031135 | 10.6929593 

93976503 | 3-9993553 | | 943167950 | 1946532050 | | 1029091447 | 10-6923497 

943952590 | 9:9993231 9-3174299-| 106325701 | | 10.0091709 10.6917410 

9+.3088668 | 9.990g029 -}180649 | 10.6319360 | 10.29091971 } 19:6911332 

943094737 | 949997766 ,. +3186972 | 106513028 | 10.0092234 ; 12-5905263 

9.3100798 | 949907502 93193295 = 6506705 | 10-0092495 | 10.6 99202 

9-3126849 | 99907239 | 10.6359359 19.0092761_| 10-5893151_ 

943112992 | 99996974 | 320 3205918. | 10. 10.6794052 102093025 10.6887108 

9+3118926 | 9.9906710 4 2212216 | 10.67 757754 | 10.0093290 | 10.6831074 

9+3224951 | 9-9926445 | | 9$+3215506 | 10. 5781494 | | 10-0093555 f 10.6575049 

9.3120968 | 9.9906180 | 9+3224755 | 106775212 | 19.£093920 | 10.6869032 
of 9+3136976 | 9+9905914 9+3231061 | 10.6765939 | | 19.£094056 | 10.6363024 

9-3142975 | 9-9905648_ 9+3237327 | 10-6762673_| | 10-9094352 | 10» 1046857925 

9+314$965 | 949905392 9+3243584 | 10.6756416 | 19. 2:0094618 10. 1046851035 

9+3154947 | 9+9905115 9-3249532 | 106750165 | | 10.0094535 | 10.6245053 

943160921 | 9-9904348 9+3256073 | 10-6743927 10.0095152 | 1046339079 

9.3166885 | 9:9904520 +3262305 | 10.673 7695 10-09095429 | 10,6$33115' 

943172841 | 9-9904312 9+326$529 | 10-6731471 « 10.0095653 | 10.6927159 

9:3178789 | 9-9904044 | | 93274745 | 10:6725255 | | 10:0295956 | 10.6$21211_ 

L.Co-Sine. | L. Sine. ' | L. Co-Tang. ' L. Tangent. | £ Co-Secant.' I. Secant. _ 
78 DEGREES. ; 
' Latitude 23 Deg. co Min. South Declination, 

o |d. 2 4 a 6 $8 |4. 10 < 12]4/14 14 |.) 16 a\ 181 4; 20 o d\22|d[23 
b. m.|m b. m.| m.\b m.|m.'b, m. mimboa\m 6 m\mb.m\m Km. mb. me mh. mi. mh. m m. 
12.0] [12-0] [12.c| |12.c 2, 12.0] [12.0 |12.c 1240 [12. [112.c| 'I'2. 
0.18] 10.19] 11-20} 2/022} 219.2 2 0.26| 110.27} 1042S} 20.30 210.32 2:10.34! 1043501 
0-27}_29-39]_3P+42}_310-45]_319-45 3 051} 30:54! 312-57 31:00 41:04, 411.084 4 Le12] 3 
O-Sg} 441-03} 511.08] 5'1.15] 5j1 & 5/1422] 51-25} 511.32! 51435) 5/143 61-49] 51-54] 5 
L+25|- 7\k+42} 711-49} 7 1-546 »©3] 7 2.00} 712-07; D215}; $227 $2.31 2435, 72-46] -7 
2.01) $,4-10|1C 2-201 2+30 +4 [0 2+5C 10 SEOE [1 3+22 [1 $*3531'1 bg 42 3-56]k© 

2 13:5 $14 [5/415 14 463015 4445/16 5. 17 | 

Co21119,402G | 


+" 3% — "I 
K * bh - 
- LF" ” 4 
, , Ws | 


hs. ————_— — 


12 DEGREES. 


\Þ FN. Sine. |N. Co-Sine. | |: Fogg: N. Co-Tang. _N. Secam. |N.Co-Secanry © 
©. © | 2079 2079117 ' 9781475 2125565 | 47246301 _ 10223407 | 43097343 60. 
= | 2081962 | 99580871 2128606 | 46979100 10224040 | 48031613 | 59 
2 | 2084807 | 9980255 2131647 |. 45912083 | 10224673 | 47966966 | 59 
{ 3 | 2087652 | 9779658 2134688 | 46345248 19225307 | 47900702 | 57 
{ 2 | 2090497 | 9779950 2137730 | 45778595 10225942 | 47835520 | 56 
q 5 | 2093341 | 9775441. 2140772 ] 36712124 | 10226578 | 47770519 | 55 
$5 | 2096186 | 9777832 2143514 | 46645832. 0227215 | 47705699 1 54 
1 7 2099030 | 9777222 2146857 ] 46579721 10227853 47641058 | 52 
6 2101874 | 9776611 2149900 | 46513788 10228492 | 47576596 | 52 
IT 9-| 2104718 | 9775999 2152944 | 46448034 10229132 | 47512312 | 51 
I-10 | 2107561 | 9775386 2155988 | 46382457 19229773 | 47438206 | 50 
b 11 | 2110405 | 9774773 2159032 | 46317056 10230415 | 47354277 | 49 
£112 | 2113248 | 9774159 2162077 [_46251832 _10231058 | 47320523 | 48 
13 | 2116091 | 9773544 2165122 | 46186783 10231702 | 47256945 | 47 
1 14 | 2118934 | 9772928 12168167 | 46121908 10232347 | 47193542 | 46 
3 15 | 2121777 | 9772311 2171213 | 46057207 10232993 [47130313 | 45 
4 16 | 2124619 | 9771693 2174259 | 45992680 10233640 | 47067256 | 44 
24 17 | 2127462 | 9771075 2177306 | 45928325 10234288 | 47004372 | 43 
#1 13 | 2130304 | 9770456_ _2180353 | 45864141 _ _10234937_ | 46941660 | 42 
| 2133146 | 9769836 2183400 | 45800129 10235587 46379119 FTY 
' 20 | 2135988 | 9769215 2186448 | 45736287 10236238 | 46816748 | 40 
21 | 2138829 | 9768593 2139496 | 45672614 10236890 | 46754548-} 39 
22 | 2141671 | 9767970 2192544 | 45609111 10237543 | 46092516 | 38 
23 | 2144512 | 9767347 -| 2195593 | 45545776 p (0238196 | 46630652 | 47 
| 2147353 | 9766723 2198642 | 45482608 10238850 _46568956- | 36 
+25 | 2150194 | 9765093 2291692. 45419608 10239505 | 46507427: | 35 
26 | 2153035 | 9765472 | 2204742 45356773 10240161 | 46446064 | 34 
| 27 | 2155576 | 9764845 2207793 | 45294105 10240818 | 46384367: | 33 
28 | 2158716 | 9764217 2210844 | 45231601 10241475 | 46323335 | 32 
; 2161556 | 9763589 | 2213895 | 45169261 10242135 | 46262967 | 31 
| 2164396 | 9762960 2216947_| 45107085 _ _10242795 | 45202263 | 30 
N, Co-Sine.| N, Sine N.Co-Tang.\N. Tangent. N.Co-Secant.| N, Secant. | M 
= 77 DEGREES. 
Latitude 24 Deg. oo Min. North Declination. 
d.| 2 [d. d. 20 [4\22| 4/237 
==y mo... mb. mb. m. 
o [12.0 
I 2 +2 
2 _Fo9- 
3 . $90. $10O-I 
f 5 . 8.0049 7100-2 
1-54] 211-4 11x. | -21| 90.12] 9 
2.42] 912+ +23, 1-36 15/1:23 0.38 180, . 
3-5611213-44|13|3+31 2.31 212.10} ct) es yt 
= 28 WM AG BY 3 2:14-22/2513-37]25 262-21 421.39þ 2-49 
6.20,21/5.59 435,29 4.0612713+39 
| [11 


ta bn 


F haunt. ©: 
LS are : — Db... 


Artificial Sines, Tangents, and Secants. 
12 DEGREE $ 
_M| £4 } 4 Stne. _ LC Sine. | L. T argent. , L. C COT ang. _ L£. Secant. L. Co-Secanut, 
O | 9» *9:3178789 _ 949924444 _9$+3274745_{_10- 1046725255 10.0095956 | 10. 10-6821211. 
[ "9:3184729" 94990377) 9+3250953 | 10» 6719047 047 | | 10. 10.0096225 | 10. 19:6815272 
.2 4 3190659 | 99903506 9+32$7153 | 106712547 | 19.0096494 | 10.6809341 
2 | 9-3196581 | 99903237 943293345 | 19» 6706655 |! 10.0096763 ! 10.6803419 
4 | 9+3202495 | 99902967 943299529 | 10-6700472 | 19-0C097033 | 10.6797505 
5 | 9.3228400 | 9-9902697 3305704 | 10. 6594296 | 10-0097323 | 10.5791600 
= 943214297 | 99: «9902426 9-3311972_ 10, 0.668512 | | 10-0097574 }_10-6785703 
7 | 943220186 | 9.9902155 | 9.331$031 | 10.-6681969 | 10-0C975345 106779814 
$ | 9.3226066 | 9.9901883 | 9.332413 | 106675517 10.0Cg9SI17 | 106773934 
9 | 9+3231938 | 9.9901612 | 9.3330327 | 10-666967} | r5.0c98388 | 10.6768062 
10 | 9+.3237802 | 9-9901339 9+.3336463 | 10-6663537 | 10.0095661 | 10.6762198 
11 | 943243657 | 9-9901067 9+3342591 | 10.6657409 | | 19.0098933 | 10.6756343 | 49 | 
12 | 9:3249505 | 9:9999794 | | 93348741 | 10:6651259 | | 19:0099206 | 10.6750495 | 43_ 
12 | 93255344 | 99900521 | | 9-3354823 | 10.6645177 | 19.C099479 | 10-6744656 | 47 
14 | 9:3261174 | 9-9900247 | *| 93360927 | 10-539073 19.0099753 | 106738826 | 45 | 
15 | 9+3266997 | 99899973 943367024 | 10-6632976 | 10-0100027 | 10.6733003 | 45 | 
16 | 9+3272511 | 9-989969S 9+3373113 | 106626557 | 10.9100302 | 10.6727189 | 44 
17 | 93278617 | 9-959942}3 9+3379194 | 10-6620806 10.0100577 | 10.67213$3 | 43 
18 | 943 9.3284416 949! 9599148 943335267 | 10. 10-6614733_ | 10. _10.0100552. _10.6715584 42_ 
19 "9-3290206 "9-9898873 943391333 | 10» 106608667 | 19-0101127  10.6755794 41 
20 | 9+3295988 | 9.9595597 9+3397391 | 106602629 | | 10.0101403 | 10.6704012 | 49 
21 | 9.3301761 | 9.9898320 | 93403441 10+6596559 | 10.0101690 | 10.669$239 | 3 
22 | 943397527 | 99993043 9-3409484 | 10.6590516 | | 10.0101957 | 10.6692473 | 39 | 
23 | 93313285 | 99597766 9-3415519 | 10-6554481 | 10.0102234 | 10.6686715 | 37 
24 | 9+3319935S_ 9-9597489 943421546 _ 10. 1046575454 | 10.0102511 | 10. 6680965 | 36 
25 | 943324777 | 99597211 9+3427566 | 10-6572434 | | 10-010278g | 10.6675223 | 35 
26 | 943339511 | 9-9896932 | | 93433575 | 10-6566422 | | 10.0103068 | 10.6669459 | 34 
27 | 942336237 | 9:9896654 | 9+3439593 | 10-6560417 | | 10-0103346 | 10.6663763 | 33 
28 | 5.3341955 | 9-9996374 | | 9-3445590 | 10.6554420 | 10.0103626 | 10.6658045 | 32 
29 | 943347665 | 9.98960g5 | | | POURS 6548439 | | 10.0103505 10.6652335 | 31 
39 | 9-3353365 | 9-9895815 815 | | 9:3457552 [ 10: _10-6542443 | | 100104185 | 10.6646632 |_3© 
"L.Co-Sine. | L. Sine. 'L.Co-Tang. | L. Tangent. 1 L. Co-Secant,' I, Secant. | M 
” DEGREES. 
* Latitude 2.4 Deg. © oo Min. South Declination. 
o |4| 2. = + a. 6 |d. Ly {d.' 10 10|d.| 12) 4. 14 |.) 16 ey 420] d. 22 [4.1233 , 
. m.|m 6. m.| mb. m.| m.b. m.| m.|/ nb.m mb. m.m.b.m m.b.m.\m 4m.'b, m. m.b. m.| m \b. m: 
SN|12.0] 112-0} 12.0) 12.0 _ [12.5 12.0) [12.0 I 2.0 112.0 12.c] [12-ofx 
I 10.18 _ 1j0+2<| 210-22] 219-24] 20.25 110-27 1/2+28 1 0.29) 2.0.31| 210.32] 20435] 20437 
2 [0.38] 3Þ-47|_3Þ-44] 3Þ0-47] 3Þ-5*| 30.53] 3/0:56 Ap: 312) 410 4/1-14} 3/1-13]_3Le16 
3 [1-01 4l- 05} 5|I-1C} 5[T-15] S{I»2C} 5 1:25} 511+ 7” $'1+35} 5 1-40 pd bh 50 611.56 412-00]- 
5 [2.05| 92-14] 9/2-23110[2.33|1012-43/10 2.53]1013- 03 10 3.13 13 [13- 24/11 (3+35 3510112 1-4611213-55 1014.08 
6 [2.5$|12}3-10]1313+2311313+36|1313-49113,4-02]1514+17 15/4-32}15 4. 4-47.15 (5+O2 16|5.15 
7 14.16|116{4+32 1614-48/17 $.0511715+22117 5.39 | | 
WE(6.00| |___ : FR -8 £ MW 1 


4 TazLs of 


atural anc 


12 DEGREES. 


- MR 


N. Sine. |N. Co-Sine. N, Tangent N. Co-Tang. N. Secant. |N. r_ 
2164396 | 9762960. 2216947 _ 516708; | 10242795 _ 46292263 _ 30 
2167236 | 9752330 2219999 | 45945072 10243456 | 46141722 | 29 
2170076 | 9761699 2223051 |. 44983221 10244118 | 46081343 | 28 
2172915 | 9751067 2226104 | 44921532 10244781 | 46021126 | 27 
2175754 | 9760435 2229157 | 44360004 10245445 | 45961070 | 26 
2178593 | 9759502 2232211 | 44798636 10246110 | 45g01174 | 25 
2181432 | 9759165 2235265 | 44737425 | 10246776 _| 45841439 | 24. 
2184271 | 9758533 | 2238319 | 44676379 10247443 | 45781562 | 23 
2187119 | 9757597 2241374 | 44515459 ' 10245111 | 45722444 | 22 
2139948-| 9757260 | 2244429 | 44554756. 10248780" | 45663183 | 21 
2192786 | 9756622 | 2247485 | 44494181 | 10249449 | 45604080 | 20 
2195624] 9755955 | 2250541 | 44433762 | 10250119 | 45545134 | 19 
2198462 | 9755346 | 2253597 | 44373499 |_19250790 | 45486344 | 18_ 
2201300 | 9754706 | 2256654 | 44313392 | 10251462 | 45427709 | 17 
2204137 | 9754065 2259711 | 44253439 | 10252135 | 45369229 | 16 
2206974] 9753423 2262769 | 44193641 | 10252809 | 45310993 | 15 
2209811 | 9752781 2265827 | 44133996 | 10253434 | 45252730 | 14 
2212648 | 9752138 2268885 | 44074504 | 10254160 | 45194711 | 13 
2215455 | 9751494 2271944 | 442915164 19254537 | 45135344 | 12_ 
2218321 | 9750849 227509} | 43955976 | 10255515 | 45079129 | 11 
2221155 | 9750203 2278063 | 43896940 | 10256194 | 45021565 | 10 
2223994. | 9749556 2231123 | 43835054 ; 10256874 | 44964152 | 9 
2226830 | 9748903 2284183 | 43779317 10257555 | 449065889 | 8 
2229666 | 9748261 2237244 | 43720731 10259237 | 44849775 | 7 
4 | 2232501 | 9747612. 2299305 | 43562293 _ 10255920 44792510 vb 
2235337 | 9746962 2293367 | 43604993 10259604 | 44735993 | 5 
2238172 | 9746311 2296429 | 43545861 10250289 | 44679324 | 4 
2241007 | 9745660 2299492 | 43487866 19260975 | 44622803 3 
2243841 | 9745008 2302555 | 43430018 10261662 | 44566425 | 2 
2246676 | 9744355 2305618 | 43372316 10262350 | 44510198 | 1 
-2249511 | 9743791_ 2303682. 43314759_ 10263039 44454115} © 
'N, Co-Sine.| N, Sme. N.Co-Tang IN. Tangent. N.Co.Secant.| N, Secant. | M 
» DEGREES 21 


Latitude 25 Deg. 00 Min. 


North Declination. 


4 |j4.| 6 |d} 8 |d.|10]4.| 12d 14 < 1616 DQEFALAET 
I5:m.\m;16. mm 16; ml ml6Cml mlb. mil mb. m.\m.b. m.\m.\b. m.\ m 1b. m.' m.'b. m,' mb, m. 

[2.0] [12.0] [12-0| [12.0] [12.0| [12-0 112.9 12.0 12.0] |12-0, [12.0 

2.17 119.16, 212-14] 210.12] 1o-IT} 110-10 2 00.5, 2100.6] 2190-4 200.2: 1/00. 1, 

234; 30-31] 3:25] 30-25] 310-22 Sx] 3046, 013] aÞ09, $00.5] 1003 

2:54, 519.49} 51Þ-44] 510-39] 510-34 59-2] 50-24! 510-19} 5[P+14\ 5/90.9) 5100.4 

7. 1 7;1-11] 7j1-04 7/9457 719450 7,0-43 7.0.36 710-29, $15.27 | $0.13 700.6, 
I. 1-51, g|2.42h6 2-32[10 1+22[10/1.15 12101-0210 0. -5210/0-42 -42/1110.31/120.19/ $6.10 | 

2. $50(1212. 2-38 12]2:26113|2-13/13/2-00/14]t; 46 14 1.3 32/15|1. 1715/1 02/1510-47/180.29 14/6775 
16/4. +03;16(3» 47,16|3.31116|3.15]16 2.59]2<|2 $39,292. 19 20/1. +59 20[1.39/20|1-19 260, 52 240. 29 
1715:43/186:25 1815.07 3-49]184:312314.08 23 3:45123 2:22 23/2:591 242-35 35/2:00 30128 
8 TT {621/2016.01:20'5.41 208,21 20i5.01/2014+41;27 4+ —_ 50 
6.25.15 


þA - 


25) 


PRC I CCI WO" 


». 


FX 


© wm <4. <8 


wy : 
" Artiffcial Sines, FF angencs, " and Secants. 123% 
3 DWESSELSD 
M | - L. Sine. | LI. Co-Sme. | _L. Tangent. | Le Co-T aug. | n—-— _ La Cor Secant, 
30 | 9-3353355 | 9.9895815 "93457552 | 10+ 2.6542448 | | 100104135 | 10.6646632 
31 | 9-3359002 | 9.9895535 | | 93463527 | 106536473 | | 19-0194465 | 196640938 
32 | 9+3354749 | 9:9895254 9+3469494 | 10-6530506 10-0104745 | 19:6635251 
33 | 9-2370423 | 998994973 | || 9-3475454 | 19+ 6524346 | 10.0105927 | 10.6629572 | 27 
34 | 543376299 | 949594692 | | 9+3451407 | 10-6515592 12.010530Y% | 10.9623901 | 26 
35 | 943391762 | 9:9894410 | 9-3487352 10. 6512643 | 10-0105599 | 19.661$274 | 25 
36 | 93337418 | 9:-9894123 | | 93493290 | 10» _— _ | ]_19-0105872 | 10.6612582 | 24% 
37 | 9339365 | 9-9393345"| | 9-3499220 10.0106155 | 10.5606935 | 23 
23 | 943398706 | 9493893562 9.350514} } 10» eden | 19.010643s$ | 10.6601293 | 22 | 
39 | 9$+:3494338 4 cane 9-3511059 | 106458341 | 10-0106721 | 10.6595662 | 21 * 
40 | 93499963 | 949392395 | 9+3516969 10.64$3032 | 190.0107005 | 10.6590037 | 20 \. 
41 | 9+3415550 | $.9892711 | 9+352256g | 10-6377131 | 10.0107239 | 10-6584420 | 19 {| 
42_ 9+3421190_ 949392427 | 9435 525763 763 | 225870237 10-0107573 | 10- 10.5578810 13. 
43 | 93426792 | 9-9892142 | | 9: 3534650 | 10-6465350 | | 10.01078g8 | 105593208 | 17 
44 | 9+3432386 | 9-9591556 | | 9+3549530 "4 6459470 | | 10: 0105144 | 10.6567614 | 16 
45 | 9+343797} | 949391571 9+3546402 | 10-6453595 | 10.0108429 | 10.6562027 | 15 * 
45 | 9+3443552 | 9:-9391285 | $+3552267 | 1946447733 | 10.010$716 | 10.6556448 | 14 
47 | 9$+3449124 | 9-9590998 9+355$126 | 10.6441374 | | 10.0109002 | 106550876 | 13 
43 9+345463S 9+98909711_ | _$+3563977 | 10-6436923 | 10. 0109239 10.6545312 | 12 
49 | 93460245 | 9:9890424 | | 9+ 3569821 | 10.6430179 | _ 2199576 | 10.5539755 | 11 
50 | 9+3465794 | 99390137 3+3575655 | 106424342 | >109863 | 10.6534206 | 10 ;? 
51 | 9+3471336 | 9:93889349 9.35$1487 | 19-6415513 | LORCIOUMR 10.6528664 | 9 
52 | 943476370 | 9.9889550 9-2000006 10-6412599 | 10.9110440 ; 10.6523130 | $ 
53 | 93432397 | 9-9889271 $3593126 | 10.6406574 | | 100110729 } 10.6517503 | 9, 
54 |_9:3487917 | 9:9555982 | 9: 3598935 10-6421065_| | 19-0LLLOLS 10. $512033 | & © 
55 | 9+3493429 | 9:9358693 | J. 2694736 10-6395264. | 10.0111307 | 10 0.55926561 5 
56 | 943498934 | 9:98388403 | 9+-361053 10-6389469 | 15.2111597 | 10.6501066 | 4g 
57 | 943504432 | 9-9838113 9-3616319 | 10-63$3651 | | 109111887 | 10.6495563 | 3 
53 | 9+3509922 | 9.988722 \ 36221CO | 10. 6377900 | 10.0112178 | 10.6499073 | 2 
59 | 943515405 | 949837531 | 9.3627374 | 10.6372126 | 10.0112469 | 10.6434595] 1; 
_60_|_9+3520380 | 9.9387239 | |_9:35$3641_| 106365359 | | 19-0112761 | 10.6479120J os 
L. Co-Sine. L. Sine. | L.Co-Tang. \ IL. Tangent. L. Co-Secant." I. ram. M 
Pp HUATCADESR 
# Latitude 25 Deg. oo Min. Sonth Declination. q 
© a) 2_ 2 |d.\ 4 jd. 6 1d. a4.) 10 a.| 121] d.) 14 d. 16 C 18|4|20|d 221413 
b. m.|m b. m.) m.\b. m.| m, hb. m. m.|m.\b. m | m1.1þ, as, mh. m.\m.h. m mh, m. m.\m.|h. m.! mom, .\h, m.[m [5 
5N|12.ol [12.0] [12.o) \12.o) [124 [12.0] {12.| [12.0] [12.0] 12-9] 12.9] [rac 
I [0-19] 110-20} 119-21] 2/023] 212-25] 2027] 112-25] 112-25 _ 39] 2]-32] 210.34] 2P-36] 2 
2 [0449 - 310-43 4} 319-46} 319-45) 319-52 319-55 3,255 32:23]. 241 3,1+27} 4jf-11 3|*-144.3 
| 3 [1-03] 4{1-07| 511-12 5/117 511-22] 5j1.27| $11+32 $f 37).5'1, <32\5 5|1+47] $[1+521 ${1-59] 4 
4 [1432] 6/1435] 9j1-45| 7/1452] 711-59 712.25] 712-17 [2.201 7,2+27, wy 34] 512-42 $[2-50 7 
| 5 [2-09 912.18 912-27 _912.36|10[2.46 192.56|10 3-06 Wy 3-16 10.3 ) 3-2611/3+ 37/11 }+45 124-00] 9 
6 [3.02 1213-14|12/3-26\1313.39 1312.52 1 3'4.05 14.4+15 15 4.34't5 Fy «49/15 /5+24;1515-19 [ 
7 [4-19/16|4-33|16|4+-51116|5.09|16]5-23}16 5.39 | | 
| 


24 
þ b 
&., . 

: 


a. 


* ka - 


"IIS Ted : » 
4 oth W" *  » 
EE ont role HRS EA 


A TaBLet of Natural and. 


13 DEGREES. 


M | N. Sine. |N, Co-Sine. N, Tags: N. Co-Tang.| N. Secant. |N.C0-Secant. 

—© | 2249511 | 9743701_ 2328682 | 43314759 10263039 4654115 _60_ 
1 | 2252345 | 9743046 2311746 | 43257347 10263729 | 44398176 | 59 
2 | 2255179 | 9742390 2314311 | 43209079 10264420 | 44342382 | 5g 
3 | 2255013 | 9741734 2317876 | 43142955 10265112 | 44286731 | 57 
4 | 2269845 | 9741077 2320941 | 43085974 | 10265805 | 44231224 | 56 
« | 2253680 | 9740419 2324007 43929136 | 10266499 | 44175859 | 55 

| 6 | 2255513 | 9739760 | 2327973 | 42972440. | 10267194 | 44120637 | 54 

>. | 2269346 | 9739100 2330140 | 42915885 10267590 | 44065556 | 53 
$ 2272173 | 9735433 2333207 | 42559472 10268587 | 44010616 52 
9 | 2275912 | 9737778 | 2336274 | 42503199 10269294 | 43955817 | 51 

| 10 | 2277544 | 9737116 2339342 | 42747066 10269982 | 43901158 | 50 

. 11 | 2250677 | 9736453 2342410 | 42691072 10270651 | 43846638 | 49 

12 | 2283509 | 9735739 23454473 |_42635218_ 10271381 | 43792257 | 48 
13 | 2286341 | 9735124 2343548 | 42579501 10272082 ! 43738015 47 
14 | 2259172 | 9734458 2351617 | 42523923 10272784 | 43683919 | 46 
I5 | 2292004 | 9733792 2354687 | 42468452 10273497 | 43629943 | 45 

| 16 | 2294835 | 9733125 ory 42413177 10274191 | 43579113 | 44 
17 | 2297666 | 9732457 2360 4235 8093 10274396 | 43522419 | 43 

18 2300497 9731758 2363900. ' 42302977 _ _10275602_ 43468861 42 
Ig | 2303328 | 9731118 2365972 | 42248080 10276309 | 43415438 41 
20 | 2306159 | 9732445 2370044 | 42193318 10277017 | 43362150 | 40 
21 | 2308959 | 9729777 2373116 | 42133650 10277726 | 43308996 | 39 
22 | 2311819 | 9729105 2376189 | 42034196 10273436 | 43255977 | 38 
23 | 2314649 | 9728432 2379262 | 42029835 10279147 | 43203090 | 37 

24 | 2317479 | 9727759 2382336 | 41975596. 10279559 | 43150336 | 36 
25 | 2320309 9727084. 2385410.| 41921510 10280572 | 43097715 ETY 
26 | 2323138 þ 9726409 2388485 | 41867546 10281286 | 43045225 | 34 
27 | 2325967 | 9725733 2391560 | 41813713 10282001 | 42992567 | 33 
28 | 2328796 | 9725056 2394635 | 41760011 10282717 | 42940640 | 32 
29 | 2331625 | 9724378 2397711 | 41796440 10283434 | 42888543 | 31 
30 | 2334454 | 9723699 | _2300787 | 41652998 10284152 | 42836576 | 30 

N. Co-Sine.| N, Sine. N. N.C0- .Co-Targ. N. _ Tangent. IN.Co-Secant.l N, Secant. | M © 
76 DEGREES. 
Sk . Latitude 26 Deg. oo Min. North Declination. 
= | o || 2 d. 4+ |d.\ 6 |d| $|d10|d. 12 d.\ 14] 4, 16 d.\18 4420 |&22| 41234 

— bm (n. 16. m.[m.\6, m.\m.16. mm. 1b. m.| mb; m:| mlb. m.| 1.16. m.| mb. m.|m.b. m.| m (6. me; m+b. me) m.lÞ; m. 

(12. . 12.0] [12-0] 12.0] [12.0] 12-0} j12.0} jI2.0] [12.0 12.0 12-0, 
0.17] 2-15] 20.13] 110-12] 10-11] 2/009] 2100.7] 210.5] 290-3] 1100.2 
0.32]_310-29]_ 310-26| 319-23] 30-20] 310-17] 3j+14|_3/0-11| 4.00.7] 3100.4 
2.52] 512-47] 519-42 519-37] 519-32] 519-27] 510-22 51-17} 60-11 4100.7 
I-15] 711.08 711-01] 719-54] 7,0-47] 7,9-40] 710-33] 59-25] $0.19] 6011 

+55 1_911-46|- $[L+37[10,L-27}ECIL1 7 L011 LO GER? «4.71110 2-36 11.0. 0.25 _9ſo-16 16 
2.31112]2.19113 2-06114|1-52/14/t. 1-38[14 1-24141-10/1510.55 170-38|13[0-25 
3-37115]3-22]16 3-06|1$[2.47 192, 25119/2+ 09/15 L-g011918- 31 24,1.07/ (22/0445 
5:99|17[4-52117 4:35 [21 [4+14/21/3+53/22/3+31,22/3+19/22/2-47 j212-1029]1-07 
6.2111$16.02[19 5.43j19,5+24 191505, 19/446, 244422 224.00 

6.42 17 6. +25 T1 


- ISIS 


cldreempoencs a5 > i-th avs © * 


48 PR I 


XKizR 


" Artificial Sines, Tangents, and Secants. 
ad 13 DEGREES 
"M | L. Sine. | L. Co-Stne. Le Tangent. | L. Co-Tang.  L, Secans. _ | £. Co-Secam, | 
0 | 9+3520380 | 9-9357239 9- | 9-363364 3641. _10:6366359 | | 10. 10-0112761_ | 10-6479120 | 60_ 
t | 9+3526349 | 99586947 | 93639401 | 10.5360599 10.0113053 | 10-6473651 | 5 
2 | 9:3531810 | 9-93886655 9-3645155 | 109-6354845 100113345 | 10-6465190 | 5 
2 | 9:3537264 | 9.9886363 9-3650901 | 10-6349099 10.0113637 | 1946462736 | 57 
4 | 9+3542710 9-9886070 9+36556641 |} 10-6343359 10-2113930 | 10-6457290 | 56 
5 9+3543150 | 9.9855776 943662374 | 10-63376526 10.0114224 | 10-6451350 | 55 
6 | 9+3553592_ 9-98385452_ 9-3565100 10.6331900 | | 10» [0-0114515 _ 10.6445415 | 54 
7 | 9:3559149 —— 9+3673S19 | 1046326181 10. 100114512 | 10-644099} | 53 
$ | 943564426 9g+93884594 9+3679532 | 10-6320468 10.0115106 | 10-6435574 | 52 
g | 9:3559836 99384599 9-365523$ | 106314762 100115491 | 19-6430I6g | 51 
to | 93575240 | 9:9884303 9.3690937 | 10.6309063 10.0115697 | 10-6424760, | 59 
11 | 9$-35380637 9g-9884008 9+3696629 | 106303371 10.0115992 | 10-6419363 | 49 
12 | 93586027 9-9883712 | | 9.3792315 | 10.6297585 | | 100116288 | 10.6413973 | 48 
13 | 943591499 9+9583415 9:3707994 | 10-6292506 | | 10.0116585 | 10:64085gt | 47 
14 | 9+3596785 949883118 943713667 | 10.6286333 | | 10.0116$82 | 1046403215 | 45 
15 | 9-3602154 9.9832821 9+3719333 | 10-6250667 | | 100117179 | 10:5397846 | 45 
16 | 9-3607515 9e9852523 9+3724992 | 10-6275008 10-0117477 | 106392455 | 44 
19 | 9-2512870 9g.9882225 9.3730645 | 19.6269355 19-0117775 | 19-6387130 | 43 
18 | 943619217 _ 9.9881927 | | 943736291 | 10-6263709 _19.2118073 | 10-5381783 | 42 
19 | 943623558 9g-9581525 9+.37419309 | 10.525 5070 10.0115372 | 10-6376442 | 41 
20 | 9:3528592 9-9881329 9+3747563 | 106252437 10.0118671 | 10.63751108 | 40 
21 | 9+-3634219 | 9-9881029 9+43753190 | 10.6246510 10.0115971 | 10.63657$1 | 39 
22 | 943639539 | 9:9880729 943755810 | 10.6241199 10,.0119271 | 10.6360461 | 3$- 
23 | 943644852 | 9-93804gg 943764423 |. 10-6235577 10.0119571 | 10.6355148 ['37 
|_24 |_9-3650158_ 9-9880128 | | 9.3770030 | 106229970 | |_10-0119872 | 10.6349842 | 36 
| 25 | 9:3655458 99879827 9-3775631 | 106224369 100120173 | 10-6341542 | 35 
| 26 | 9+3660750 | 9-2879525 9+3781225 | 10.6218775 10.0120475 | 105339250 | 34 
27 | 9+3666036 | 9-9879223 9+3756313 | 10-6213187 10-0120777 | 10-6333964 | 33 
28 | 9-3671315 | 9-9878921 9-3792394 | 106207606 100121079 | 106325635 | 32 
29 9-3676537 9.9878618 9.2797969 | 10.6202031 10.0121382 | 190.6323413 | 31 
30 | 9436 3681853 9-9878315_ 93803537 | 10-6196463_ 100121685 10.6315147 | 30 
L. Co-Sine. L. Sine, I. Co-Tang. ' IL. Tangent. L.Co-Secant. | LI. Secamt. | M 
BI iS 76 DEGREES. 
Latitude 26 Deg. oo Min. South Declination. 
ZICEE 2 |d| 4 d|6}d|8. $ |d.| 10| | 12|d.| 14|d. 16 | 4, 18 18|d.) 20|d.\ 22 
. m.| m.b. m.|m.|þ. m.| m.\b. m. _ n.\b, m.| m.\b, _ b, m.| mb. m., m.\h.m. m.\b, m.' SI m. 
SN12.c| [12-0o| [12.o| [12.d |12.o| [12.0] |12.o} [12.0] 12.0] |12.0) [12.0] [12.0 
x jo-21] 110-22] 100-23] 110.24] 1Þ-25] 210-27] 119.28, 110-29] 2Þ+31} 219433} 2/0435] 110.36 
_2 P:41|_3P:44] 3:47]_3]2-59_3P:53]_312:551_312-59'_3}1:22]_3[1-05]_371-08} 41-12 31.15 
2 j1-05] 4/1-09] 511-14] 5[1.19} 5]t-24] 511-29] 511-34! 511-39) 5/1444} 511 al 511-54 $159 
4 11-35] 611-41] 6j1+47} 711-54} 7]2-01] 7:2-08| 712-15; 7.2422; 712-29 7,2+36| 82-44 8'2 
5 her3] gfec2a] 3j2-311 9Þ2-49 gh-agho 25912hu11 1213-23 122-35|123-4711313-52111 4:01) 
6 (307112 3-1911213-31112 3-43/123-55[12 4-27/14/4+-21 14'4+35/14]4-49]14'5.03 Ty 18 
7 14-22 15/4-37[1514-52/1515-07,156-22 | E | 


Ko 
woe we, 
nh, : 


_ —- , 
. 
e o 


BLE of Natural and 


—_ 


— 


13 DEGREF S. 


1M] X. Sme. |N. Co-Sine,' V. Targent. | V. Co-Targ.) N, Secant. |N.C0-Secant., 
*1_30 | 2334454 | 9723659 | 2499737 | 41652995 10234152 | 42336576 
/ 233722 | 9723015 2402864 | 41599685, 10284371 | 42734738 
2340110 | 9722339 | 2406941 | 41546501 10285591 | 42733029 
2342938 | 9721658 2410019 | 41493446 10236312 | 42551449 
2345766 | 9720976 2413097 | 41440519 10287034 | 42629996 
2348594 | 9720293 2416176 | 4135771lg 10287757 ; 4257671 
_36 | 2351421 | 9715609 2419255 | 41335946 10288481 | 42527474 | : 
2354248 | 9713925 242233 41252499 19239206 | 42476402 
2357075 | 9718240 2425414 | 41230079 10289932 | 42425457 
2359902 | 9717554 2425494 | 41177784 10290658 } 42374637 
2362729 | 9716367 2431575 | 41125614 10291335 } 42323943 
2365555 | 9716179 2434556 | 41073569 | 10292113 | 42273373 
_ 2368381 | 9715491 2437737 | 41021649 10292542 j 42222928 
2371207 | 9714802 2440$19 | 42969352 10293572 |} 42172606 
2374033 | 9714112 2443901 | 49918175 10294303 | 42122408 
2376359 | 9713421 2446984 | 40566527 10295035 | 42072333 
2379684 | 9712729 2450067 | 49515199 10295768 | 42022350 
2382510 | 9712036 2453151 | 40753592 10296502 ; 41972549 
2385335_| 9711343 2456235 | 42712707 10297237 |_ 41922340 
2383159 | 9710649 2459320 | 40661643 10297973 | 41573252 
2390954 | 9709954 2462405 | 40610700 10298710 | 41823785 
51 | 2393808 | 9709258 2465491 | 49559577 1029944$ | 41774438 
52 | 2396633 | 9708561 24638577 | 40509174 10300187 | 41725210 
53 | 2399457 | 9707563 2471663 | 49455590 10300927 | 41676102 
£4 | 2402280 | 9707165 2574750 | 40405125 _ 10301665 | 41627114 | 
55 | 2405104 | 9706466 2477837 | 49357779 10302410 | 41578243 
56 | 2407927 | 9705766 2480925 | 49307550 10303153 | 41529491 
57 | 2410751 | 9705065 2434013 | 40257449 10303897 | 41480856 
58 | 2413574 | 9704363 2487102 | 40207446 10304642 | 41432339 
59 | 2416396 | 9703660 2490191 | 40157570 10395335 | 41353939 
<0 | 2419219 | 9792957 42075 | CI 4220095 | 
Iv. Co-Sine.| N. Sine. N.C0-Tang.| N. Tangent. (N.Co-Secant.| N. Secaut. | M 


» 


76 DEGREES. 


Latitude 27 Deg. 00 Min. North Declination. 


: FE 


'o [4d 2 |[d, 4. |d.| 6 = 8 (a.| 10 £12 | 14 [4.| 16|4.| 18] d|20|d.|22|4. 
16. mm. 1b. m.'m.|b. m. m.{þ. m.|m.|þ. m.m.|þ. mem. |þ. m. m.1h. m.|n.\b. m.\m. |. m.\m. |. m.\m_\b, m hn. 
$ N\12.0 12.0 12.0] [12.0] [12.0] [12.0 [12-0 [12-c} |12-c] JI2-c| 112.0} [12.0 
1 [.21] 110-20] 110-19} 210.17) 2Þ-15] 210-13] 10.12] 11-11] 1]o-1<] 21PC»*| 20.6] 200.4 
2 ſo-43] 38:49 30:37] 3-34] 3Þ-31] 3jp:28] 310-25 | 312422] 312-19] 3P-19) 4Þ-12] 3/00-s 

| 3 [1-97 41-031 4/0459] 412455 5,0 50} 50.45] 5 0:40] $10.35] 5j0+ZC ——__ 91-20 710-13 

4 1t.25 61432] 611426} 7/119] 7j1+12] 711-95] 77,0455} 71451} 71044] 752e3 51-29] $0.21 
5 [2-17 92-05, 911+59] $11.50 dk 41] 9]1+32}10, 1.22 /1C]1.12/IC}L.02 101045" 1 £10+4211010+32} 9 
6 [3-10[11,2-59,12]2.47\12[2.35|12;2+-23|12]2-1113' 1-55 |13{L-45[L4[Lo31[1 4/11 714/1.031160.47fL3 
7 14-25 144-1115 3+56|1512-41 15/2.26 1513-11117 2-54(151[2.36|1% 2.16j15/2.0c L8 [+42/23[1.19}20 
WE(6.00/16/5.44116'5.25116|;.12116/4-56|17]4+39/29/4+19129]3-59]20|3+39[2013+1 9212-5 $;2612.30}25 
I 6.21118 6.03|15|5.45]15]5.27|15/5.09|1514+51123]4.28|19 
2 | | 6.4211616.26113 

| SM 


ines, Tangents, and Secants. 


*. 


=. no "> 2 = oc - 
| rtificial 127. 
RYE 13 DEGREES. C | 
"MM | L. Sine, | Z. Co-Sine. LZ, Tangent. | L. Co-T arg. L. Secant.. | L.Co-Secaut. | 
30 | 9+ 9:3651853 '9-9878315 | 15 | 943893537 10-6196463 | 195-0121685 _ 1946318147 | © Q * 
31 | 9» "93687111 | 9. 9878012 +3S09100 | 10.56190990 19.0912195S | 19. 6312359 29 
32 | 9-3692363 | 9-9877708 9-3514655 | 10-6155 345 10.9122292 | 19-6397637 | 28 
33 | 93697695 | 9.9877404 9.3320205 | 10-6179795 | | 10-012255g6 | 19:6392392 | 27 
34 | 943792547 | 9-9577099 9. 3525745 10.6174252 | 10.512290l | 10-6297153 | 26 
35 | 9» 3795079 ' 9.9876794 9+35312%5 | 106165715 | | 100123206 | 1043291921 | 25" 
3 | 9:3713304 | 9-9876488 | | 9.3536516 | 10.6153154 | | 10:2123512 | 10.6286696 | 24, 
37 | 9+ 2510023 949876153. ©42342 106157660 | | 10-0123517 | 10-6281477 | 23 
33 | 93723735 | 9+:9$75876 9+.34475$ | 10.6152142 | | 100124124 | 106276265 | 22 
39 | 943723940 _.9-9875570 | 9+ 2852270 | 106146630 10.0124430 | 10+6271060 | 21 
40 | 943734139 | 9:9$7526} 9.335876 | 10.6141124 | | 100124737 | 10-6265861 | 20 
41 | 943739331 + 9:93874955 9 2$64376 10.6135624 | ! 10-0125045 | 106260669 | 19 
42 | 943744517 _9-9874648 _9.3569869 10-6120131 | | 10-0125352_ 10.6255453 18 
43 | 9.3749596 9+3574339 9+3575356 | 10+ 5124544 | 10.01256S1 | 10.6259304 | 17 
44 | 943754563 9g+e9574031 9+3559537 | 10-611916} 10.512596g | 106245132 | 16 
45 | 9.3750034 9g.9873722 3586312 10.611358 10.0125275 | 10.6239966 | 15 
45 | 9.3765194 949873413 9+35917$1 | 10-6109219 I_—_— 10-6234506 | 14 
47 | 943779347  9-9373103 9-3597244 | 19-5102756 2125597 | 10-6229653 | 13 
45 | 943775493_ 99872793 | | 9:3992700 | 10629730 ? 2127297 | 10-5224507 '|_12 
49 | 9.3780633_ 9:9872432 9:3908151 | 10.5591549 10.9127515 10+ 106219367 IL 
50 | 943755757 , 949872171 9+3913595 | 19-6036495 19.09127929 | 10.6214233 | 10 
5l | 9.3790894 | 9+.9871560 93919934 | 109.60580956 19.0125140 | 10.6299106 | 9 
52 | 9.3796015 | 9:9871549 9.3924466 | 10-6075534 10.0125451 | 10.6293935 8 - - 
53 | 9-3301129 | 9.9871236 9.3929893 | 10.6070107 10.9125764 | 10.6199571 | 7 
54 943506237 9-9870924 | 9+3935313 | 10» 25064657 _10.0129976 _ 10.6193763 - 6 
| 55 | 943511339 | 99870611 943940727 | 10+ 5059273 2 110 10.012933g. 10.$183661 | 5 
| 56 | 9.3816434 | 9-3$70298 9.2946136 | 106253564 10.09129702 | 106153566 | 4 
| 57 | 93821523 | 9-9369984 942951539 19.6043462 10.0130016 | 10.6178477 | 3 
| 58 | 9.3826655 | 9.9369670 9+3956935 | 10-6243065 10.013933O | 10.6173395 | 2 
$9 | 9.3831682 | 9.9869356 93962326 | 1045037574 10. 21306 14 | 19.616$318 | 1 
_ 60 | 9.3836752 9:.9869041_ 943967711 | 19:6532289 _ 10-2139959 | 10.6163248 | © 
L. Co-Sine. | L. Sine, | | I. Co-Tang. | Z. Tangent, | | L.Co-Secant. | TZ. Secant, | M 
, Sw DEUCAEES 
Latitud: 27 Deg. oo Min. Souirz Declination. — 
O14 214 4 d\6|: a LECESN d. 12|d.' 14jd. 15 S j.d, | 18} d.\ 20|d.) 22 £1233 
om m] .m.\m.h, m.\ mlb. m, Mm. m.\5,m. hom. mM, = m. 1, 3 mm ls. mm. bor m.. 65m ". mb, w.|m.[b, m. 
SN112.0] [12.0 112.0 12.0 [2.0) {12.0 12.0 [12.0 [1249 112.0} 112.0] [12-0] [t2.0 
1 [0-21] 110-22] 110.23} 119, 24 2j+26}. 210 28) I c .2g) 1/9430} 212-32] 27234 2,0-36] 110.39] 115.39 
2 :43]_3P-45] 212-49] 3P-51, 3-54] 319:921.2 1:99, 311-93, 31-29) 2 1-091 2jl-12) 3lean 
2 wy 4/111 4'1.15| 511-20 5jt+25) 51439} 5,135} $'0:4% 5{[L-45! 5 lo5C} $'1e55} 62.01 4/205 
4 [1+33] 611-44} 6,1.50| 9j1.59, 712-04; 7,2-11} 7 2415, 72:25! 712-32, 7.2439! 7/2445] 52:54] 63.0 
5 [2-17] 912-25 vi2s 25 912-44'_9[2+53, 9 3+92,10,3-12 10, 3-22 1 ©13+32/10 3+42/19 3-52) 94-01 94-1 
6 |3-10|12]3-22/12/3-3411213-45 123:58/12 4.30/1314-23 13. 4-36 14]4-55[14/5.04/14'5-18 TY 
7 14-25 1914-39/15{4541515-99 156-2415 5-39 | | | | | | | 
3% 2 | s | 4 | 
{5% rod BY —_— RT © 21 2 ow —INFT TRY 
b: 1 | | | 
| | | T 
| | = | 


* Sy " b 4 'S 4 4 p : 

bv £3 2 | 4 FE? ; _, 9 YE; 1 Fay - 
"4 k $ o S + "ES, 
- 
. v w E 
. - 
FE * i EO . 
—— 


ey jg 


y p raft Of $34 £4 "he a - _ &e 
" _—_ ah; ” _ 2 Wy" 'F Ms. 
" % m_ [] ” "£27 4 


"a / 
bl 


i4 DEGREES. 


ſ M | N. Sine. [N.C 0-Sinee V. - HY V, COTang. N. Secant. |N.Co-Secaxt.| 
IG——_—_— — — _—— — — - X—_— cc — — — —| —— 
9 |_2419219 | 9792957 2093250 | 40107509 10396135 | 41335645 |_60 

1 | 2422041 | 9702253 2496370 | 40058165 10306883 | 41287487 | 59 
2 | 2424563 | 9701548 | 2459460 | 40c05636: 10307632 | 41239435 | 58 
3 | 2427655 | 9700342 2502551 | 39959223 10308332 | 41191498 | 57 
4 | 2430507 | 9700135 2525642 | 39909924 10399133 | 41143675 | 56 
5 | 2433329 | $699428 2593734 | 39350739 10309885 | 41095967 | 55 
6 | 2436150 | 9695720 2511526 | 39511669 10310638 | 41948374 | 54 
7 | 2438971 | g6g801l 2514919 | 39762712 19311392 | 4100o8g3 | 53 
8 | 2441792 | 9697301 2515012 | 3971386% 10312147 | 40953526 | 52 
9 | 2444613 | 9696590 2521106 | 39665137 10312903 { 40906272 | 51 
10 | 2447433 | 9695579 2524200 | 39616518 10313660 | 40859130 | 50 
11 | 2459254 | 9695167 2527294 | 3956$0l[1 1031441$ | 40812100 | 49 
12 |_2453974_|_9694454 2539359 | 39519615 10315177 | 49765181 | 4s 
13 | 2455394 | 9693740 253344 |} 39471331 10315936-| 40718374 | 47 
14 | 2458713 | 9693025 2536580 | 39423157 10316697 | 40671677 | 46 
15 | 2461533 | 9692309 26 39676 | 39375094 10317459 | 49625091 | 45 
16 | 2464352 | 9691592 2542773 | 39327141 10318222 | 40578615 | 44 
17 | 2467171 | 9690875 2545870 | 39279297 10318985 | 49532249 | 43 
_18 | 2469999_| 9690157 _2548968 | 39231563 _10319750 | 40435992 | 42 
4 19 | 2472509 | 9689435 2552066 | 39153937 10320516 | 40439844 | 41 
4 20 | 2475627 | 9688718 2555165 | 39136420 10321282 | 40393804 | 40 
21 | 2478445 | 9687998 2558264 | 39089011 10322050 | 40347872 | 39 
22 | 2481263 | 9687277 2561363 | 39041710 10322818 | 40302048 | 38 
23 | 2484081 | 9686555 2564463 | 38994516 1032358$ | 40256332 | 37 
24 | 2486899 | 9685832 2567563 | 38947429 19324359 |_42210722 | 36_ 
25 | 2489716 | 9685108 2570664 | 35900448 10325130 | 40165219 | 35 
' 26 | 2492533 | 9684383 2573766 | 35553574 10325903 | 40119823 | 34 
27 | 2495350 | 9683657 2576868 | 35806805 10326676 | 40074532 | 33 
28 | 2498167 | 9682931 2579970 | 38760142 10327451 | 40029347 | 32 
29 | 2500984 | 9682204 2583073 | 33713584 10325227 | 39924267 | 31 
30 | 2503800 9681476 2586176 | 38667131_ 19329003 | 39939292 | 30 
1 IN. Co-Sine.\ N. Sine. | N.Co-Tang. N. Tangent. N.Co-Secant.! N. Secant. | M 
i | 75 DEGREES. 
Latitude 28 Deg. oo Min. North Declination. 
lo [4d 2 |d| 4 |d.| 6 [4d] 3 |&| 10|4) 12|4| 14 STI 15]4|20|d|22|d.[235 
b. m,)m. b. m. m.\b. m.\1m.\b. m.\m. (hb. m.\m.(b. m.\m. |þ. m.| m. (b. m.\m. b. m.|m.|b. m.|m. . m.\m. \b. m |m. |, m. 

S N|12.0] [12.0 j12.o] [12.0] [12.0] [12-0] [12-0] [12.0] |12.c| [12-c| [12.0] [12.0] [12.0 
1 þo-21] 110-20, 110-19] 116.18] 2þ-16]| 216.14] 110-13] 11012] 1/011] 2100-9} 2Þ0.7] 2100-5] 10.4 
2 [0:44] 219-42 _310-39]_310-36|_3Þ6+33| 3[2-39] 3,9:27|_3[2-24]_312:21] 3-15 4Þ-14] 310-111 _3Joo.B 
3 |1-I0 4/1-06, 411-02] 515.59] 510-52] 510447 £ 0:42] 510437] 510.32] 512-27] 510-22] 610.16 4j0+12/ 
4 }I-41] 61435! 6{1.29] 711-22] 711-15] 711-08] 6 1.02} 610.56] 710.49] 719442 710+35)1of0.25 60.19, 
5 [2-20] 82-12! 9f2.03] 911.54] 911-45] $[1+36, 9 1:27 05|1-151c[1.05106.551100.4811 110-37] gjo-28} 

| 6 3-14]11[3-03'11 2:52[11]2.41]12,2-29]12]2-17/13 2-04] 13]1-51;13|1+3%|13/1-25]14|1-11/16(0.55 1210-43] 
7 [4-25]14/4-14 1414.0011413.46 14|3+32 1513-17]17 3-00] 17]2+43]1 712-2611 7,2-09|L7 [452,211.31 $1 1-13] 

WE6.00/1515-45/1515-30|15]5-15/16,4:59[15|4-43]p1 4:24 19] 1-05 193-46/193+27/20/3-07 25/2:4222/2-20, 
I As; 6421117 17 17 T! [714456] [4434 4-16, 
2 . 


Artificial Sines, Tangents, and Secants. 1 
| . i4 DEGREES 
M L. Sine. e.. | LC L. Co-Sine. | L.  L. Targe eats i Le "Er Co-Targe  £, Secarts | L. CorSecant. | 
0 | 9:3836752 | 99869041 | |_9-3967711 | 10.603228g | | 192136359 | 10.6163243 | 60. 
I "943841815 | 9.9868726 | 9+39730059g +6026911 100121274 126158185 TY 
2 | 943545573 | >. 9S68410 | | 9+:397846} 10.6021537 10-0131599 | 106153127 | 58 
3 | 943551924 | 9 «gz 565094 9+3953530 | 196016179 1040131506 ode 57 
4 | 9.33856969 | 9+9367775 | | 943959191 | 10.601050g 19-0132222 | 10461430? 56 
5 | 943562009 | 4 «9567461 93994547 | 10-6005 45 3 100132533 | 10.5137932 | 55 
6 | 9. 4 949567144 9:3999996 | 106000104 10-013 556 10. 10:6132969 54 
7 | 9-35$72067 | 9:9566527 9+4c05249 ; 1045994760 10-0133173 | 10.6127933 | 53 
$ | 9+? $5707 3+9 560509 9+40105795 ; 1045955 422 10-0133491 | _ 6122513 | $2 
9 | 943592101 | 9.9566191 9+401591O }; 1045984090 10-0133509 | 10.61175gg | 51 
IO | 9. >$87109 9. 9365572 | 9.4C 21237 | —— 10.0134125 | 10.6112Sg1 | 50 
12 | 9+3597105 | 9:9: 286422, 5-4031573 | 10-5968127 10.0134767 | 10.6102594 | 43 
13 | 9+3902096 | 9. 92.9364913 | 9+4037152 | 1045962515 10-01350$7 | 10.60g7g04 | 47 
I4 | 9+3907079 | 9+9864593 $+4042456 | 1045957514 10-0135407 | L0.6cg2921 | 45 
15 | 93912957 | 9-9564273 9+4047754 | 10.5952216 10-0135727 | 10.6087943 | 45 
16 | 93917028 | 9.9$63952 9-405 3076 | 10-5946924 100136045 | 10.6082972 | 44 
17 | 943921993 | 9:9863630 | 94053363 | 10-5941637 19-0136370 | 10.6073007 | 43 
18 | 9.3926952 | 9:9863308 3:4063648 | 10:5936350 10.0136692 | 10.6073045 | 42. 
I9 | 943931995 | 9+9562956 9-4063919 | 10459315 10-01370L4 | 10.6068005 | 41 
20 | 9+3936852 | 9.9562663 9+4074159 ! 10+ crop 19-C137337 | 10.6063148 | 40 
| 21 | 943941794 | 99562340 9+4079433 , 1945920547 19:0137560 | 10.6058206 | 39 
22 |} 943946729 9+9562017 9+4054712 1945915250 1042137953 | 10.6053271 | 39 
23 | 9+-3951658 | 9.9561693 | | 9+:4059965 , 10.5910035 104213$307 | 10.6248342 | 37 © 
24 | 9:3956551_| 9-9561369 | | 9-4095212 , 10.5904755_| | 10.0235631 | 10.5043419 |_35 
25 | 9+3961499 | 949561045 9-4100254 ; 1045899546 100139955 | 10.60335o01 | 35 
26 | 9.3966410 | 9-9860720 9-4195690 | 10-5394310 10.0139250 | 10.603 3590 | 3 
27 | 9+3971315 | 99560394 94119921 | 10.5559079 10.01396C6 | 10.6025685 | 33 
28 3-3976215 9.9<6cc69 | 94116146 | 10.553554 10.0139931 | 10.502378 32 
29 | 9+395110g | 9.9859742 94121366 | 10.5$75634 IOOLIGHTE 10.6018Sg1 | 31 
30 9.398596 22 9-4126581. { 10-5373419 | | 10-0149584 | 10.6014004 |_3' 
E Co-Sh Sine. Le Sine. _ | £.Co-Targ. L. T argent. L. Co-Secant.) I. Secant. = M J 
5% DEGREES | 
Latitude 25 Tn ©O Min. Son: th Declination. 
od. 2 [d\ 4/4. 6 |4. 4, 12 4. 1414, 16/d| 18|d[20|d]22|4/238 
b. m.\m b. m.) mb. m., 2. þ. m.\m.. =o: n. —_ eb. im. 12. b. m at. be m9. \þe 1.) 12b, m,\ 18, bem. 0 nh. m. 
S N[12.0/ 112.0] [12.c;, j12« [12eC|* 12. « 12.0 \12.0) 12.0 12 O) [12.0 2.C [12.0 
I 0.21} 1,022] 110.23} 1,024 | 2b 26] 20.25 110-29 150430} 20432} 29.34, 210436} 203%] 110439 
2 2.44|_2 20. 5.46 - 3j-49]_3;0-52]_3 255] _3.0.55 316.01 _3 6-04} 3 07 36.10 4\1 14) 31-17 31-20 
| 3 |Is fol 4.1» 14] "411. rn - [22] 511-27} 5 1432] 511+37 $5 1-42! 5 1:47; $;1+52; 511057 5 [2+02 412.06 
4 |I+ 41} 6.1447 6/15 33] 6.1459] 7]2-06} 72.13] 612-19, 72-26, 7 2+33| 7 2:40) 712-47] 912-56] 013-02 
[_5_ [2:20 $2.25] 9[2-37|_2/2-46| 912-55] 9 3+24|_913-13 103-2310 3+33/19 3-43 1013+53)11;4-04]_9/4e13 
6 | 314/113. 25,1113+36!112'3, «451 214.00 124 12/13 4-25 13 4635 13 4«51 13 $424 1416-15 | & 
7 14-25/14'4- 42/14/4+56,14/5-10j1415+24, 15,5+39] E-1| 2 | 
WE | BME £5 © 3% 6-1 | = 
$1 oa aa Ta; aca Rm Fe LT TO CO 1__TP__ 
| | 1-0 | -JSz | | 
| ya | ”ITs BM 5 = | 
| nt | = | | F<=4 | | 


4 «WOE 


- oF 
s 


_ 'A. L Eg 09. wal an 
” 14 DEGREES. 
N. Sine. IN. Co-3 te. | V. Tangent. V. CoTang, N. Secant. |N,.Co-Secant.\ 

- 30 | 2503500 | 9681476 2586176 | 38667131. 10325003 | 39939292 | 30. 30 
31 | 2506516 | 9650747 2589230 | 38620782 10329731 | 39894421 | 29 
32 | 2509432 | 9680018 2592334 | 38574537. |, 10330559 \ 39849654 | 28 
-33 | 2512245 | 9679283 2595488 | 35528396 10331339 | 39304991 | 27 
34 | 2515063 | 9678557 2598593 | 35482358 10332119 } 39760431 | 26 

+ 35 | 2517879 | 9677325 2601639 | 38436424 10332901 | 39715975 | 25 
35 | 2520094 | 9677992, — 295 20332203 1 39071027 | 28 
27 | 2523508 | 9676358 2697911 | 38344561 19334467 | 39627369 | 23 
33 | 2526323 | 9675623 2611015 | 38299233 10335251 } 39563219 | 22 
29 | 2529137 | 9674855 2614126 | 32253707 10336037 | 39539171 | 21 
40 | 2531952 9674152. 2517234 33208251 10336823 39495224 | 20 
41 | 2534766 | 9673415 2620342 | 38162957 10337611 j 39451379 | 19 
42 | 2537579 _| $672677_ 2623451 | 35117733. 10338399 ! 39407633 |-18_ 
43 | 2549393 | 9671933 2626560 | 35072609 10339158 | 39363985 | 17 
44 | 2543206 | 9671199 2629670 | 38027555 10339979 | 39329443 | 16 
45 | 2546019 | g67c459. 2632780 | 3795266] 10340770 | 39276997 | 15 
46 | 2548332 | 9669718 2635891 | 37937535 10341563 | 39233651 | 14 
47 -| 2551645 | 9668975 2639902. | 37593109 10342356 ! 39190403 | 13 
_48_| 2554455 | 9668233 | 2642114 | 375845451 | 19343151 | 39147254 _12_ 
'S. 2557279 "9667499 | 2645225 37303951 10343946 ; 39 104293 | 1 

o | 2562082 | 59655745 2645339 | 37759519 10344743 | 39 61250 | 10 
4 | 2562554 9666CCI 2551452 | 377151585 10345549 | 290i 5395 | 9g 

'52 | 2565705 | 9665255 2654566 | 37570517 12746335 | 35975637 | 
53 | 2568517 | 9664508 2657650 | 37625827 10;47138 | 3893497 
54 _2571328 | 9663760, v6 [27552763 10347938 | 385904: « | _ 

- 55 | 2574139 | 9663012, £663909 | 37535515 | 10348740 ; 38647543 j } 
56 :| 25769592 | 9662263 2667025 | 37494963 | 10349542 | 38805550 4 

| 57 | 2579769 | 5661513 2670141 | 37451207 | 10350346 | 38763293 | 3 

q 58 | 252579 | 9660762. 2573257 | 37407546 | 19351150 | 38721112 ! 2 
69 .| 2585381 | 966c010 2676374 | 37363950 | 10351955 | 38679025 j 1 
_ 60. | | 2588190 | 9659255. 2973492 37320508 | (_19352762 | 35637033 | 0 

— iN, Co-Sine.| N, Sine. | N.Cc-Tang.| N.Tangent.. | [N.Co-Secant.' tu! N,S , Secant. [M_ 
A 7%. DEGRE.ES. 
F Latitude 29 Deg . oo Min. North Declination. 
F_| 2.14] 2 CL . (d.| 6 1d 5 LE 1o|4 12\d4.| 1+ |d.j 16] 4.| 15 dj 201d.) 22 4/234 
3 Ms m. AE m.\m. ib. m.\m.\b. m.'m.\b. m.m. | b. mim. b. m.\m.\b. m |2. 1b. m.\m. 1b. n:.\m. \b, m m. |b. m. 
APFN112.0) [12.0 [12.0] [12.0] [12.0] [12- 0! [12-0 [2.0] |I2.c|} f12-c 2.0] [12-0] [12.0 
. 4-1 1 +22] 110» 21 -- 1:09.29 110-19 —_ 17 210 I5 LL O.14 [| 2.13 TIO.1% 210,16 29905 2:00 Ilo.os| 
p45) 20:43 36-49] 3Þ-37| 30:34] 3P2:31] 3/0:25] 3/225] 3/2:29] 22-15] 3/16 $0.12] 2jo.rol 

-3 |1-I2] 4/1-98; 411.04] 50.59] 510.54] 510-49 4 0:45] 51-40] 510435 5[Þ-3c| 5[2-25 512-20 415-16 

F-4 11-43 6'1. 37. G1+3 £1: 611-25 et. »I9] 7]L-12] 71.05 710-58] TOS! 719-44 712+37; $19.29] 6lo 23| 
bs [2:13] 82-05] 511457]. 811-49] 9[1-49] $[1:41] 9/1-32] $t-23 12/1-13[191-93[199-53.11[0-42]- $10.34 

5 3+34|1 4/3. 2014/32 14]2.52115 2+437,15 $5212; 2 IC|13]0-57}L3]i+44/L3{L-GI}TL3]L, 115 1.03 0.51] 
7 [4-14{10'g. ©04'1C 35411013 44|111(3+3311113+22 116 3.06|16/2.50|16 2.34} 5/2+15[17|2-01 20{1.41;17]1-24 

vE5-42111(5-31/1116-2011116.09]11/4-55]1214-45)18 4-26 1/4-191$]3-5282/3-3-118]3-16/23/2.53/2012-33 

el |- 5-21116.6.05|16/5-49,3 [5433119517 Jin <00,20/4-40/17/4+23 

2 | | | Inc 15/6 27112.6.15 

i | | 
| 
| | | | | 


* 


Artificial Sines, Tangents, and 'Secanrs. 


1 31 
is DEGREES. 

M | L. Sine. | £. Co-Sine. . L. Targent. | 'Z. Co-Targ, | L. SECznt, | La Co-Secant, 
'20 943 "9-3985596_ 9.9! '9:9859416. | | 9:4 "9:4126551_ Io. 105873415 2.01493 2h 10. 66 214004 
'21 | 9» "9:3890878 | 9.985905g | | 9: "9-4131789 | 10-586$211 | 2142311 | 10.5509122 
32 | 9-3995754 | 9- «9858762 | 9+4136993 | 105563007 | Do 10.£024246 
3} 9.4000625 | 949355434 9+4142191 | 1945557909 | 10-014156S | 19.5999375 
34 | 9-4c05489 | 9-9855106 | | 9-4147393 | 105852617 | ey p<. 19.5394511 
35 | 94910345 | 9:9957777 $9-4152579 | 10-5$47430 | 0.514222} } 10.5989652 

36 9401520! | 9:9557449 | 9:4157752 | 10:5542248 | 10 2142551 | 19-5954799 | 24. 
"37 | $-402c048 | 99857119 | | 94162928 | 10.5837092 | | 10.0142891 | 1045979952 
38 | 9-402455g | 9:9356790 | | 9:4165Gg3 | 10-5831got | | 10+ pay iepec Day 
39 | $:4029734 | 99555460 9-4173255 | 105826735 19-2143540 | 10.59922356 
40 | 94034554 | 9» 9356129 | 9-4" 75475 —_— | O.C ve 10-5$965446 
41 | 9+4029378 | $:3555795 | | $+4152550 5516429 | | 100144202 | 105560622 
42 | 9:4944196 | 9:9855467 | | 9:4155729 | 1 05811271 10.9144533 | 10:5955804 
43 | 9+4949009 | 3- "23-9855135 | | 94193574 | 1c 5205126 | | 10£144565 | 10.5950991) 
44 | 9+4053516 | $-9554503 9+4199013 10-58c0987 10-0145197 ; 1045946154 
45 | 9:4058617 | 9495854471 9-4204146 | 10:5795554 10-0145529 | 10.5941383 
45 | 944063413 | 99554135 | 94209275 | 1045790725 | 10-0145892 | 10459365 $7 
47 | 9.468203 | 99853805 | 9-4214395 | 1045755602 | 10-0146195 | 10.5931797 
_48 | $-4072937 | 9-9853471_ | |_9:4219515 | 10-5750485_| | 10-9146529 | 10.5927013 
49 | 9.407776E6 | 9+ 9-985313 ;8 | 9-4224625 | 10.5775372 | 10-9146$62 | 10: +5922234 
50 | 9.4052539 5 9852303 | | 9+4229735 | 10+57792 265 | | 10-014719G7 | 10.5917461 
51 | 9.4987306 | 99852468 94234535 | 10.5765192 | | 100147532 | 10.5912694 
52 | 9.4092068 | 9.9852133 | 4239935 | 1045760065 10.014786 105907932 
53 | 9.40g6324 | 99851795 94245025 | 1045754974 | 19.01 45202 2+5GO 2196 
$4 | 94101575 | 9-9951482 | | 94250143 | 105749957 | | 100145535 1. 5395425 
55 | 9. «4106320 9-G351125 | 9-4255194 | 10.5744506 | 100148875 | 1c. 5 $935S0 
56 | 9.4111059 | 9-985075g | | 94260271 | 10:5739729 "| a 0149211 | 10.5888941 
57 | $-4115792 | $:9850452 | | 9:4265342 | 10-5734558 | | 100149548 | 10.5884207 
58 | 9.41290522 | 9-99%50114 9.4270498 | 105729592 | 10:0149886 10+3579478 
59 | 9.4125245 | 9-9549776 | 9.4275469 | 10.5724531 | 10.0159224 | 10.5974755 
60 | 94129962 | 99549435 | a 10-5719475_| |_19-C159502 | 10.5$70035 
L.Co-Sine. L. Sine. L. Co-Secant, | L. Secant, © 


—_—— — — 


— — — — 


0 |dj2 |d) 4 1d.| 6 |d. LI... 101d.) 12 4d. 12]d, 16|d| 18|4}20!d|) 22 
—|b.m.'m b.m.' mb m./m.b, m [6,0 a7 Gon 6-0. 6 7 | Go mo m. obo m, mb. m | 1 
FN\12.0 [112.0 [ 2.c| 12.9, 112-5 12:9 ;12.0] 12.0) 12-0 [12.c| [12+ 
| 5.22, I 9423} 1 24] 1 Os 25| 21227 20.29] 10.30 L 231] 9.33, 2./+35} 20437] 1 {243% 
2 2:45 39-45, oÞ-41 2 © <4 q 35; Jr! 3:10? _3'1-26; 3 *IY 3 1-12 21-15 3/1-16 
2 [-12/ mo" alt EY 1-29] 5 1434] 5$;1+3 5 1-44, 51-45 51:54 5/1. T)-- 
4 \t+ 43] 6 45| 6[t. <6 6.2.01] 7j2+ bo 72. 1 5| 72-22 72-29, 72+436| 72:43, 712-50 & 245% 
5 j |2+24 24, bp. 321 $[2-40_9 2-49 2+59] 9 e077 9 3+ 16 93-2510 3-35 103 3-45.10 «55/10 4.25]_ 
6 |3-18/11/3- 29(00|3-4- [10 /3o50(0804692 12 4614/12 4626 12.4.3 3$124-50 | = | 


| 
| 


—— 


5-25 14 5-39, 


7 4-31113/4. 1413114571145. 11:14 
WE | 


Latitu 'e 29 D- 2g. co Min. 


————— 
—— 


—— — 


South Declination, 


p I "oY 
m— — 


> Br LAS ns 4. 


EY T an ABLE —_ Natural and © 
15 DEGREES. 
M | N. Sine. |N. — N. Tangent,|N. Co-Tang. N. Secant. |N.Co-Secant, 
© | 2588190 | 9659258 2679492 | 37320508 10352762 | 38637033 | 60 
"1 | 2591000 | 9658505 2652610 | 37277131 10353569 | 38595135 | 59 
2 | 2593810 | 9657751 2635728 | 37233547 10354375 | 38553332 | 58 
3 | 2596619 | 9656996 | 26388847 | 37199658 | 10355187 | 38511622 | 57 
. 4 | 2599425 | 9656249 | 2691967 | 37147561 | 10355998 39470005 | 56 
5 | 2502237 | 9555482 | 2595087 | 371045558 | 10356509 | 38428482 55 
. 6-| 2605045 | 9654725 | 2699207 | 379261645. 10357621 38387051 | 54 | 
7 | 2607853 | 9653365 | 27013258 | 37015830 10358435 | 38345713 | 53 | 
$ | 2610661 | 9653209 | «2794449 | 36976103 10359249 | 35304467 | 5 | 
9 | 2613459 | 9652449 2797571 | 36933469 | 10360065 | 38263313 
IO | 2616277 | 96516$S9S | 2710693 36590327 10360881 | 38222251 $+ 50 
11 | 2613985 | 9650927 | 2713916 | 36545475 10361699 | 38181280 | 49 
12 | 2621892 | 9650165 | _2716940 | 36S06115 10362517 | 38140399 | 48 
13 | 2624659 | 9649422 | 2720964 | 36763845. | 10363337 | 38099610 | 47 
1 14 | 2627505 | 9545638 | 2723195 | 36721665 ; 10364157 | 38058911 | 46 
©Þ 15 | 2630312 | 9647873 | 2726313 | 36679575 10364979 | 32018301 | 45 
1 16 | 2633115 | 9647107 2729438 | 36637575 1036580L. | 37977782 | 44 
1 17 | 2635924 | 9645341 2732564. | 35595665 10366625 | 37937352 | 43 
+ 1 18 | 2638730 | 9645574 2735690 | 36553544 _ 19367449 | 37897011 | 42 
1 19 2641536 | 9644506 27338817 | 39512111 10368275 27856760. 41 
1 20 | 2644342 | 9644037 2741944 | 36479467 10369101 | 37816596 | 40 
1 21 | 2647147 | 9543267 2745072 | 38425911 10369929 | 37776522 | 3 
122 | 2645952 | 9642497 2748201 | 3637444 10370757 | 37736535 | 38 
+ 23 | 2652757 | 9641726 2751330 | 36346064 (0371587 3765 25636 | 37 
24 |_2655561_| 9640954 | 2754459 | 36394771. 10372417 | 37656524 | 36 
25 | 2658365 | 9640181 | 2757559 | 36263566 10373249 "Ea 25 
26 | 2651169 | 0539407 | 2760719 | 36222447 1037402 | 37577462 | 34 
27 | 2563572 | 9638633 2763850 | 36181415 | 19374915 37537911 | 3 
28 | 2666777 ohh 7358 | 2765951 | 36140469 | 10375759 | 37498447 | 32 
29 | 2669581 | 9637092 | 2770113 | 3690996299 | 10376555 2oce000h 21 
30 | 2672334 | 9636305 | |_2773245 | 36058835 10377422. 27419775 30” 
N. C9o-Sine.) N, Sine, N.Co-Tang\N. . Tangent. N.Co.Secant.l N, Secant. \ M_ 
74 DEGREES. 
| Latitude 30 Deg. oo Mm. Morth Declination, | 
| © [d. 2 jd. + |4. '6 [4d] $]4| 10 d.\12)d.| 14|4. 16 [18| d| 20|d] 22 [d[23* 
— b.m|m.\b. m.\m.\b. m.\m.\b. mm. \b. m.\ mls ml melÞg ms mlb m- ==— _— m6. m.\ mb. m.\ m.lÞc ms! 
EIFN,12.0] [12.0 [2.9] 12.0] [12-0] j12.9} [12.0] [12.0 [12-0 [12.0] [I2-0f [12-0] [12:0 
; + O23] 10-22} 110-25] 112.29] 210-19} 20.16] IJol5| 1014 210-12 20-10] 21005] 1/0047] 1/0046, 
E] 2 [0.47]_2/0:45 3-42] 31:35] 32:32]_32:33]_310-39! 30:27] 32:24 3(0:21|_4[Pe17]_3/0:14] 20-121 
| 3 [1-14] 41-10] 4/1.96, 4/102) 512-57] 510-52] 410.48 9063 51938} 519-33! 51-28] 50.23] 4jo-1g 
” | 4 [1.46 61 +40| 611.24] 611.28] 6|1.22 7\ls I5 6]1.09/ 711-02] 7,055 719-45] 710-41] $0433 60.27/ 
4212-27 5/2 19\ 8/211, $/2-03] 91:54] 91:45] 911-36 91-27] 9.1-18191-08,19:581105.48| 8.40 
A 6 13.2111 I0/3eL111{3.20 I1 2.49/11 2435|11,2-27112}2.15 12/2.03 03/12 ,1+51[13)1+45 13]1+25|14 1,11|12/0.59 
1 7 4+33 1 314+20, 3:4-57.1313 54/13]3+41[14 3+2711513 12 15/2. «571152 42162. 26| 16|2.10/19 1.51/16|1,35 
WE6.02145445 14 5:32 1415-16145-04/15 4:49/17/4432/17/4-15/17 3:5817/3-41\17/3+24/22 3:22.18 2.44) 
ET 1 | | 621/13]6.95.13 5+55/14. 5-41 14/5-27/14/5-03/15 4:45| 163-29 
* | | | | | (6.42 146. 28.11/6.17 
: "RE " | | | Fo 


» - 
mou 


Ks 
” . 
Pp WY 


a tt 


© 


Arcifcial Sines, Tangents, and Shcanks. 


a. 


| 
[7 


| 10-0156719 


10 
I« 
10 
[ 

1c 

_ 
IC 
IC 


 £o Secant. 


— = —  — 


10. 0159 2562. 


10.0150 gol 


[9.0151240 
109.01515509 
IO.IISIGN) 
10.0152260 


| 1 Soren 


21 $4310 
10:9154652_ 
154996 
——_ 
[Cs 0155084 
100156029 
1 C.0156374 


10.0157055 
10.01574L1 
10.0157755 
10.015 5105 
100155452 
I0.015$500 


L. Co-Secant, 
10. 1045870038 | 


10. 5365326 
[045560619 
1945355915 


-10+5$51222 


1045546532 
1045341848 


10.5$37168 
10.5532494 


1045527826 | 


10.5$23163 
1045818505 


1045513852. 48 
1045809205 | 47. 
10.5504564 | 45 
1045799927 | 45 
105795296 | 44 
105790670 | 43 
10-5736050 42 
10.5781434 | 41 
1045776524 | 40 
10+5772220 | 29 
10-5767620 | 3$ 
10.5763926 | 37 
_ LO» 5755437 ; 36 
2:57538534 35 
10:3749274 34 
10-5744701 | 3 
10.5740133 | 32 
19:5735579 | 31 
Wet) fo 
a | L. Secaut. | M- 


15 DEGREES 
M | L. Sine. L. Co-Sine. L. Tangent. | L. Co-Tang. 
we 944129962 9» 2-9849435 | 9+. | 9:4280525 1045719475 
—T | 94134674 | 9-9849059 | | 9.4285575 | 10:5714425 
2 | $+4139391 4 «9848760 | 9.429021 | 105709379 
3 | 9:41440952 | 9.9848420 | | 9.4295661 | 105704339 
4 | 944143778 4 29848081 | | 9.4300697 of: 
5 | 944153455 | 9.9947740 9-4395727 | 103894273 
6 | 94150152 99547409 | | 9:4310753 | 10:5639N7 
7 \ 9:416283 2 | 99847059 9+4315773 | 1945654227 
Q-' 9.4167506 949546717 9.4320759 | 10:56579211 
g | 9:4172174 949246375 9+4325799 | 1045674201 
10 | 9-4175837 | 9.9346033 9-4330504 | 19.566g196 
It | 94151495 99545690 9+4335505 | 10.5664195 
12 | 9-4156148 9.9845347 | | 9.434980 | 10.565g200 
13 | 9+-4190795 9+3545094 3+4345791 | 10» 104565 420 9 
14 | 9-4195435 99544660 94350775 | 105649224 
I5 | 9+42002073 9+9544316 $-4355757 | 1045644243 
16 | 9-4204704 9+9843971 9-4360733 | 1045639267 
17 | $+4209330 9.9543626 9.436570 190-5634296 
13 | 9-4213959_ 9:9543251 | | 9:4370670 | 10. 10.5629330 
19 | 9-4215566 9ge9542935 9+4375631 | 10. 105624369 
20 | 9+4223175 949542559 5-4330587 | 10.5619413 
21 | 94227750 949542242 9:4385538 | 105614462 
22 | 9:4232380 | 99841895 9+4390455 | 10.560g515 
| 23 | 9:4236974 |-9-9341548 | | 9.4395426 | 10:5604574 
24 | 9+4241553_| 5 9541200 | | 9:4490363 | 105599637 
25 | 9-4246147 | 9-9940852 | | 9.4455295 | 10. 5594795 
| 26 | 9+-4250726 | 949540503 | | 94419222 | 104553g 775 
| 27 | 9+4255299 59840154 | 9:4415145'] 10-5554 55 
| 28 | 944259867 | 9-9839805 | 9+4420062 | 1045579928 
| 29 | 9+ 4264430 9:9339455 | 9+4424975 | 19045575025 
20 | 9:4268988 | 99839125 | | $-4429883 | 10-557: 117. 
L.Co-Sine. | L. Sine. | | 7, Co- Tang. | I. Tat: 
E 74 DEGREES 
oo 30 Deg. co Min. 
014 2/4414) 3d, 154 
b.m.\m |þ. m.\m.'h, 1m. 0 OS m, m. þ. n 
$ [12.0 12.0 12-0] [12.0 12.0} 112cc 1 2. 2 
[1 0.23] 110.24] 110425] 112425] 2/2 .2$] 2/0 +30] 10.31! 10-22 
| 2 (0-47]_2[+49|_310452] 3/2455} 3/2.55| 311.91) 3 1.04 3(1-©7 
| 3 3 [1+ 4 4ji-15] 4 4\t-22 22] 41 -26| 511431] 5'1:36| 41:40; 511-45 
4 \1+46] 6/1452 6/1455] 82:04) 7 2-11; 7:2.15] © 2.24' 5:2+21 
| 5 [2-27] $[2+35}_$12+43 $2.51] g|z.00| 9 9 3-09] _9.3-13' 93-27 
6 2.21111 $32111/3. 43/1113 3+54 1114-05 [1144161114429 11 40031 
7 | 233113/4-46/13/4 +59'17 -1213/5+25 14 5439] | 
WE bs Sh E | 


s | 
Fit 


 t, 1. hm. mb, mm bom\ m. 
2 [2+ 12.0 [12.0] 
+33; 22435, 2037] 20439] 1 
1 31-13! 3/116] 3,1.19] 3 
—_—_ — —  — 
+52! 5,155] 5$'2.00] 5 2-05] 4 
33} 7.2445 7 2-52 7 2453] 6 
$10 2446 -56119 4.06 E 


Corth Declination 


12 a, 14 (a 16 d. 18 d. 20 dj 22. d. 


"434 


_—_— 
pd 


heron 


a \ 4. his =, 9. i ud _—— OR ev. 


, TaBvLlEt of Natural pH 


+ D EG 3.R E E $S. 
N. Sine, |N, Co-Sine.' N.T Tang gent., V. Co- -Targ. | N. Secant. |N, Co-Secant 
£30 | 2672384 [963 36395 | 2773245 | 36558535 10377422 37419775 30 
:31 | 2675187 9635527 | 2776375 | 365518146 10378260 | 37380568 | 29 
32 | 2677939 | 9634748 2773512 | 35977543 10379998 | 37341446 | 28 
33 | 2680792 | 9633963 2752646 | 35937224 10379928 | 37302409 | 27 
34 | 2683594 | 9633199 2785750 | 35896599 10350779 | 37263457 | 26 | 
35 | 26563965 | 9632408 275$315*| 35556241 10381621 37224589 | 25 
36 | 2689198 | 9631625 2792550 | 35815975 10352463 *! 37185305 | 24 
37 | 2692000 | 9530843 2755186 | 35775794 | 10353307 | 37147195 | 23 
38 | 2694801 | 9630053 | 2795322 | 35735696 | 10384152 | 37108459 | 22 
39 | 2697692 | 9629275 | 2501459 | 35535681 | 103584998 | 37c69956 | 21 
40 | 2700403 | 9623490 | | 2594597 | 35555749 | 10335844 | 379315c6 | 29 
4 41 | 2703204 | 96527704 25907735 | 356159<0 | 10356692 | 36993139 | 19 
_42_| 2706004 | 9626917 2510573 | 35576133. | 10387541 | 36954854 | 13. 
43 | 2705805 | 9626130 2814012 | 35536449. ; 10388391 | 36916652 | 17 
44 | 2711605 | 9625342 2817152 | 35496846 | 10359242 | 36578532 | 16 
45. 2714404 | 9624553 2520 y92 35457325 | 10390094 | 36840493 | 15 
4 46 | 2717204 | 9623753 2823 35417556 10392947 | 36£02536 | 14 
4 47 | 2720003 | 9622972 2202 35375523 10391800 | 36764660 | 13 
| 48 | 2722802 | 9622150 2529715 | 35339251 10392655 | 36726865 | 12. 
+ 49 | 2725601 | 9621357 2332857 | 35395054 10393511 | 36689151 | 11 
+ $© | 27284c0 | 9620594 2835999 | 35260935 10394368 | 36651518 | 10 þ 
$I | 2731195 | 9619500 2839142 | 352219292 10395226 | 36613964 | 9 | 
© $2 | 2733996 | 9619005 2842256 | 35182946 10396085 | 26576491 | 8 
4 53 | 2736794 | 9615209 2645430 35144279 0396945 | 355390997 | 7 
34 | 2739592 | 917413. 2545575 | 35195273 m7 | your te 
I 55 | 2742390 | 9616616 | 2551729 | 35066355 10398669 | 36464545 | 5 
56 | 2745187 | 9615515 2854365 35927516 10399532 | 36427392 | 4 
$7 | 2747984 | 9615019 2858912 | 34989356 | 19400396 | 36390315 | 3 
+ 58 | 2750781 | 9614219 2561159 34950574 | | 10401261 | 36353316 | 2 
59 | 2753578 | 9612418 25643C6 | 34912479 | | 104©2127 | 36316395 I 
6 | 2756374 | 9612617 | 2857454 | 34374144 | 10402994 | 36279553 | © 
: VT. Co-Sine N. Jim, | N.Co-Targ |N. Turg m. N.Co Secant.| "N, Secant. |'M 
A 74+ DEGREES. 
Latitude 31 Deg. co Min. North Declination. | 
© 4| 2 + |d.\ 6 |d| 8 4|10 di 12 d. 14 14] 4, 16|d.| 18 '&4[20|d' 22|d|23% 
b. m|n.\b. m.\m.\b. m.\n.\b. m.\s |». m.{ mb; m.\ mlb. m | m.b. m.\m.h. m mbom; m,'m |b. m.' m,b. m.| m.|b, A 
SN 12.0] 112.0 12.5) 2.0) [12d] fred Tied [2d 12 [12.0 12-0] [12 [12.0 
0.23] 119.22 i[2-21| 112.25! 110.19] 20.17] 10.16] 1 015 2 0.13] 20-11 219049! 1 00.8] 1100.7 
0.45 _2/0.46 3Þ-43t 2 2:40 219-37] 30-34] 319-31] 3,2-25] 30-25] 3/0-22' 3 2-19" 30.16] 3 2:13 
þ IE 4|1+12 4 [05] 411-24) ©1259 50-54} 412-50 4 9+46| 5 O41 510-36, < 31] 69.25 410-21) 
[1-45 611-43 61.37, 6[1+31| Elte25 7 1-15] E/1.12] G1 CE] 7 ©» *59 79-52 712-45] 80437 £/0-32, 
2-3q_$12-22] 512.14 612-06, £11.55} 91-49 $11-49/_ 91 131 91. «22 $113 $/1-04 190.54 _30:46, 
12-25 103.15 1013.05 1112.54 1112-43111 2-32|12}2.25/12 2. 208/12 1. $612 1:4. 14 121-32 14 1. 1$\11 1-07, 
[4.36 12/4+24/13/4e01 1313-55/133-45]13 3+32]14]3-1$/15 3-02/15,2- 4315 2.33 1512+ 15 182 00/14 1. 46 
6.00 13 5+47.13' 's, +34 1415-20/14|3-06 14 4-52/16[4.36 16 4.20/16 4.9416 3443/1713+31 20 3-11, 1162, 55 
I EmnſiaSont$5:5915 $37 15522 15/507 1644914355 
2 | | | | (6. 43 '6.2g [6.18 
| E it 113 
| | LEE 


/ 


-. DEGREE S. 


— —— 


Irtificial Sines, Fangents, and Secants. 
| 15 DEGREES. 

"M| L. Sine, | L. Co-Sine. L. Tangent. \ L. Co-T ang. © I. Secant, | L.Co-Secant. 
_30 | 94268983 | 99839195 _ | 9:4429883 1945570117 10. 10.0160395 1045731012. 
31 | 94273541 | 9-9538755 9+4434756 | 19-5563214 19.0161245 | 1045726459 
32 | 9-42750839 | 9-95833404 9.4439535 | 1045562315 19.9161596 | 10.5721911 
33 | 94232631 | 9.9$38052 9-4444579 | 1945555421 19.0161945 | 10-5717369 
34 | 94287169 | 9-9837701 94449468 | 1045550532 1942162299 | 10+5712531 
35 | 94291791 | 9.9$37345 94454352 | 1945545643 10.0162532 | 1945703239 
_36 | 9:4299225 99535995 | | 94459232 | 19:554276$ | | 12:2163904'| 1945793772 
37 | 9-4300750 9gig$36643 9-4464107 | 1045535593 2-0163357 | 10:5699250 
33 | 94305267 . 9.9835290 9+4455975S | 10.5531022 | | 10-01637tO | 10.5694733 
39 | 94309779 9-+9935936 9+4473843 | 10-5526157 |- | 10-0154964-] 105690221 

40 | 9-4314256 9g-9535532 9-4478704 | 192-5521295 | | 100164415 | 10:5635714 | 
41 | 9-4318758 9g.g9$35227 944453561 | 1045516439 | | 10-0164773 | 10:.5681212 
42_ 9+4323285 9«« 9334572 J 4458413 10.5511557 | |_10- 0155125 1045676715. 
43 | 9-4327777 93534517 9-4493260-| 19455c6742 0.2155433 | 10.5672223 
44 | 944332264 9+9534161 9+449$102 | 1045501593 | 10-01653539 | 1045667736 
45 | 944336746 99333505 9+4502940 | 10+5497069 | | 12-0165155 | 10-5663254 
45 | 9.4341223 949533449 9+4507774 | 10-5492226 10.0166551 | 105658777 
47 | 944345594 949533092 9-4512692 | 1945437398 | | 100165998 | 10.5654306 

43 f 94352161 9. 9495832735 _ 944117427 | 10+ 5452573. | 10-9167255 1045649839. Ei: 
49 | 9:4354623 9+9532377 9-4522245 | 1945477754 | | 10-9167623 | 1045645377 
50 | 9-4359080 9+9%32019 9+4527<61 | 19:5472939 19.2157351 | 10.5640920 
$I | 944353532 | 9499831661 9+4531572 | 1945455125 10.0165339 | 10.5636465 
52 | 9:43679$0 | 949531302 9-4535675 | 1945463322 10.291636983 | 10.56320290 
53 | 9-4372422 9+9530942 9.4541479 | 10-5455521 10.0169<5% | 10.5627578 
54 | 94376559 | 99830583 | | 94545275 | 10:5453724 | |_10-2169417 | 10.5623141 
55 | 9+433$1292 | 9-9$30223 9.4551069 | 104544931 10.0169777 | 105618798 
56 | 9.4385719 | 9.3329562 9 4555857 | 1045444143 10.017013% | 10.56142S1 
57 | 94390142 | 9-9$29501 94560641 | 10+5439359 19-2172499 | 19.5E0g558 
58 | 9-4394560 | 9-9829140 $+4565420 | 1045434550 100170860 10.5605 440 
59 | 9:4395973 | 9.99237738 | 9.4570194 | 19.5429806 10.0171222 | 19.5601027 
_60 | 944493 331. 9. 9328416 | | $+4474964 | 19-5425036 | | 10+ [0.217156 10.55$6619. 
L. Co-Sine, | L. Sine, | | 2. Co-Tang. | | \'Z. Tangent, | | L.Co-Secant.. | Z. Secaue. 


Latitude 51 Deg. co Min. 


_ 


pw 


_|ojdj 2 [d. 
> m_þ. m. = 
Nt | |12-0 | 
1 {0-23| 1,024 

2 0-45] 2150] 3 
3 [1-16] 4{1-29] 4 
4 [1-45 61-55] 6 
s 12.30] $12.35] $ 
6 3-25 ol 35110 
7 [4+-35]1214.45j12 
VE! = 


AFL 


$ |4| 101d, 121d.! 14] 
canons wo. | coo — — ; 
”, mM m.\þ m.| me. b. m., m. b. m.| m 
12-0] j12.0 12.5 I 2.9 
0-28] 2|5.35] 170.31} 1:0+32| 2 
2:59] 3j1-92)_Z\1-05' 3/105) 3 
+33] 51135] 4!1-42' 4,146; 5 
12} 212-29] 6.2.26; 62432) 7 
3-93] 93-12! 9/3-21| 93-39 9 
$-07|[1 4+1$/1114-29,12'4+41!12 
| 
| 
[1 


South *Declination, 


15 4d. 18d. PI 
m|. m, m.b.m. m.h. m. m. 
[2.0 [12-0 
*h 36 2'Co 35 
«11|_31-14| 31-17) 3 
<1 5.1+56| 52-01 
+39] 7,2-46| 7/2452] - 
33 53:48] 93.57 
$$3112 525/12 


a 4 
+34; - 2, 


1% 
| 
| 


11 2.C 


5-17] 


194-07 '5 


- - $9 
a 


16 DEGREES. © 


1 | N. Sine. _ \N, Co-Sine. V. T4ngent.| N., Co Tang. N, Secant. [N.Co-Secant,| 
oO | 2756374 | 9612617 2557454 | 34574144 _ 10402994 | 36279553 | 60. 
"1 | 2759170 | 9611315 2870602 34535896 10403863 36242788 | 59 

2 | 2761965 + ap 2573751 34797726 10404732 | 36206101 | 58 

3 | 2764761 | g6102 2576900 | 24759632 10405602 * 36169490 | 57 

4 4 | 2767556 $5 pmonen 2850550 | 34721616 10406473 : 36132957 | 56 
- $ | 2770352 | 2623598 ; 2533201 | 34633676 10407346 , 36096501 | 55 
LF 2773147 | _ 96S 7792 | 2536352 A 34645813 10409219 * _36060121 54 

7 | 2775941 ' 9606985 | 2889593 | | 34605026 19409g0g4 |} | 36023813 3 

8 | 2778736 | 9626177 | 2592955 | 34570315 1049969 | 35957590 | 52 

I 9 | 27$1530 | 9605365 | 2595508 | 34532679 10410545 } 35951439 | 51 

Io | 2784324 | 9604358 | 2595991 | 32344951209 10411723 | 35915303 5O 
 I1 | 2757115 | 9603745 | 2902114 34457035 10412601 } 35c 879362 | 49 
J 12 | 2789911 | 9602937 2905265 | 34420226 10413481 ; 35843437 |_45_ 
1 13 | 2792704 | 9602125 2508423 | 4352590 10414362 | 35807586 | 47 
I4 | 2795497 | 9601312 2911579 | 34345631 10415243 | 35771810 | 46 

I5 | 2798290 | 9600495 2914734 | 34395446 10416126 | 3573610$ | 45 
I6 | 2801083 | 9599684 2917390 | 34271334 10417009 | 35700481 | 44 

17 | 2303875 | 95983559 2321047 | 34234297 10417394 | 35664928 | 43 

dg _18 | 2806667 | 9598953 2924295 | 34197333_ 0415750 | 35629448 | 42_ 

q 19 | 2509459 | 9597236 2927363 | 34160443 10419667 | 35594042 | 41 

1 20 | 2$12251 | 9596418 2939521 | 34123526 | 10420554 | 35558710 | 40 

21 | 2815042 | 9595600 29336$0 | 34056582 10421443 |; 35523450 | 39 
22 | 2817833 | 9594781 2336839 | 34050210 10422333 | 35458263 | 38 
23 | 2820624 | 9593961 2939999 | 34013612 10423224 | 35453149 | 37 
24 | 2823415 |. 9593149 2943160 | 33977085 10424116 | 35415107 | 36_ 
25 | 2326205 | 9592318 2946321 33940631 | 10425009 1; 353 323139 35 
26 | 2828995 | 9591495 2949483 | 33904249 | 10425903 } 35348240 34 
27 | 2831785 | 9590672 2952645 22867938 | 10426799 | 35313414 | 33 
28 | 2834575 | 9589848 2955808 | 33831699 | 10427694 | 35278660 | 32 

3 29 | 2837364 | 953502} | 29558971 | 33795531 | 10425591 |} 35243977 | 31 

b 30 | 2840153 | 95S$197 | 2962135 | 33759434. \_10429459 | 35209365 | 30. 

IN. Co-Sine.| N, Sine. | V.Co-Tang.' N. Tangent. N.Co-Secart.! N. Secant. | M- 


73 DEGREES. 


-| | Latitude 3 32 s 0 OO >0 Min. Net th Declination. | 
| © 4, 2 |d. 114.1 6 |d, S id. 101d) 12 4|14|4.j16 4/18 18|d.| 20 |d.| 22 dij23z 

b. m,'m. |b. m. ms m. = a.'m.\b. m.\m.\b. m.'me (be 1m. ms, Mm. m.|b.m. m.\m.\b. m.,m. b. m.1. |b. m.\4.1þ. 1.1m. |b. mo. |þ. m., 
N|12.0! |12.0 112. * ho 12.9] j12-0 12.0! [12.c] 12.0 [I 2.C 2c 12.0] jI2+C] 112.0; 


{ 
(] 
]1;C 
| 1 Ya! VO, 
TS 


| [5410,19/4+53/14 


| 4-39, 
6.43,13/6-30 


| 


( 
I {0-24} 1/0423. 110.225 1/9.21| 2/019! 2/017 1 0.16 112.15 2.14] 29-12} 2-10] 10:Gg] 210.07 
| 2 40-43 _2/0-46 210-44! 21 42] 20.7 9, 31036, 3 0433 al. Jo? | I-27 3-24]_3Þ-21 30-15] 3Jo.15, 
| 3 [IIs FLY [4 41s 10! als 06 bd 5/0459, 4 0:52] 4/0445; 512+431 542435] 519933 5/0-28 4 24 
4 [1-52] 61-46] 6/1.40} 61.34] 61425] 6/1,22] E 1.16) 7/19] 7/102] 71-455 712-4 70-41] 510.36 
1.5 [2-34|_* $'2, 26 8/2 18] 5[2.10] $,2-92j_© 1:54 9 L+45|05\L+36/09 1.27]29;Is 15 29|1-CS lojfe<gi_s $'o. 51 
6 3:28|103:1810/2.08/1 2.5$/19/2-48/11 2437,11, 2-26\11|2-15|12|2+ 2:03/12]1- 51] (12/1, 39 \IL4\L-25 roſters 
7 4+38 124+ 2612/4. 14:12 4-02|123+50|L.3 127,14 3+23|14)3+29/14{12+55|14| [2-4115 2. 26! 17,2 O97 14/1. pol 
E|6.00 1315-4: 47, 113/543 34:131]5.21 13:5+25 L3]4+55,15 4+4C 154-25 15{4+IC|16 16,3+54|13+3 35 19 3el9, 1513-04 
I 
2 


—_—_ 


2 Bb 


| | | 


"2 E / / we p 
ties , « - p4 : c 


Artificial Sines, Tangents, and Secants. l 27. 


s 


10 DEGREES 


FE. .oz nom HIRE bu, boa thnomge =-T arg. | | £+ SCCank. | £+ Co-Secant. | 

oO | 9-44 "9-4403351_ |_9:9328416 | | 94574964 |_19:5425036 | | 19:9171554 | 19.5596619 5 |'& 69. 
i | 9:4407784 [ 9.9828054 | | 94579730 | 10-5420270 | | 10-0171946 | 19:.5552215 | <9 
2 | 94412192 949527691 | 9+4554491 19-5415509 | 10-0172309 | 1045587318 | 58 
2 | 94416576 | 9.982732$ 9+-4589245 | 1945410752 | 10-0172072 | 1045583424 | 57 
4 | $-4420965 | 99826964 9-459400l | 105405999 | | 19-2173036 | 1045579035 | 56 
5 | 944425349 | 9:9826600 9-4593749 | 10-5491251 | | 100173400 | 10.5574651 | 55 
6 | 
7 | 
8 


M L. Sine. | L. Cor Sine. | L. Tangent. | I. Co-Targ, 


9-4423728 | 9-9826236 | | 9:4503492 | 10-5396508 | | 100173764 | 1045570272 | 54 


944434103 | 9+9825971 | '9:4608232 10.5391768 19.C17412S | 10.5565897 | 53 
9+4433472 | 9:9525506 | | 94612967 | 1045357033 10.0174494 | 10:5560528 | 52 

9 | 9+4442837 99225140 | 9-4617697 ! 1045352303 | 19.01743569 | 10.5557163 | 51 
Io | 9-4447197 | 949924774 9-4622423 | 1045377577 SORTTIDEN | 10.5552$93 | 50 
It | 9:4451553 | 9-9824405 | | 9+4627145 | 1945372555 Z 20175592 | 1045548447 | 49 
_12 | 9:4455904 | 9:9524041 | | 9:4531863 | 10.5365137 1 2175959 | 10-55440g6 | 43 


13 | 9+4460250 | 3+ 2-9823674 | 9-4036570) 10+5363424 19.0175326 | | 10455329759 | 47 
14 | 9-4454591 | 9-9523306 | 9+4641285/ | 10.5358715 19.01 76694 1045535409 | 45 
15 | 9-4468927 | 9: 9822938 | | | 9+4645990 | 105354019 100177062 | 1945531073 | 45 


— — — —— — 


16 | 9+4473259 | 99522569 | | 94650690 | 1045349310 19.0177431 | 1045526741 | 44 
17 | $:4477536 | 9:9322221 | | 944655386 | 105344514 100177799 | 1045522414 | 43 
18 | 9:4481909 | 9:9521931 | 9:4650078_ 10:5339922  ]_12:0175199 | 19.55180g1 | 42 
19 | 94486227 | 9-9921462 | | 9.4654765 | 10.5335235 10-2173538 | 1045513993 | 41 

29 | 9+4490540 | 9.952092 | | 9-466944S | 1045339552 10.c175998 | 10.5509460 | 40 - 
21 | 9+4494849 | 99320721 9+4674127 | 1045325573 19.0179279 | 1045505151 | 39 
22 | 9-4499153 | 99920351 | | 9-4675902 | — 5321199 109179549 10-55cobeg 38 
23 | 9:4593452 | 9:9319979 | | 9:4593473 | 105316527 12.21 50021 | 10:5436548 | 37 
24 | 9:4507747- $:9819598 9:4658139 | 10-53118s St | | 19:2159392 | 10454922523 [36 
25 | 944512037 | 9493819236 | 9.4692$01 | 1045307199 10.2150764 | 10.5437963 | 35 
26 | 944516322 | 9-9$15563 | 944697459 | 1045302541 10.0191137 =— 2.545267 34 
27 | 944520603 | 9-.9$15490 | 9-4702112 | 1045297559 19.0151519 | 10.5479307 | 33 
$ | 544524879 | 9.-9215117 9.4706762 |; 105293239 [C-O151583 2+5475121 | 32 
29 | 9:4529151 | 9:9$17744 | | 9-4711407 | 10.52$8593 | | 100152256 | 19.5470849 | 31 
30 | 9-4533415 | 99817370 | Ee Sh 10.5283952 | | 19-9152630 | 10. -5456592 |j_3© 
Lc Co-Sine. | TL. Sine. | IV ECE Tang. | L. Targent. | L. Co-Secant.l I. Secant, | M 


73 DEGREES 


Latitude 32 Deg. © oo Min. South Declination. 


de het ed. | | 


o |d\ 2 |d| 4d, 6 14] $ |d. 10jd.| 12d; 14d. 16/4 18|4]20|d 22 4.2 
b. m.| 1m b. m.| m.(þ. 1.1. þ. m.|m.\b. m.| m. b. ms. m..b. im. m.b. m |. b. 12. 'm.þ. 1m. 'm.b.m. mn. h,m\ m.jþ. m 
I 2.0 112.0 I 2, «© 12 Fe [ 2,C 1 2+eC '12.9 2+© 12.0 {12.0} [12.5 'I'2, I 2.0! . 
5.24] 10425] 150- 26, 110027 7] 2(0-25 20.31 110-32 15433 RIG 2 9.35} 210.39 Mugs LO41 
0.50| 2 20. 2.52 210-54; 3 0557 3j1.cc| 2 1.03] 3/105 _3:1+©$; 3 Lo12] 31415 3:1-15| 31+ 21] 31-24 
L.15' 41+ 22| lb 26 4 1420 a 511 25 5 Io4of 411-44 41445) 51:53} 5! 5 | 5/2003 512.06 42-12 : 
; 52] 61155| 612.04] 6.2.10} 612-16] '6 2.22] 612-23 6,2.34' 52.41] 62.43] 6'2.55 113. 02] 613-08 
2.24' $22.42 $[2.5c | $ 8.2, 5 5 543-06! 3.3.14} 93-23 03-32 3 3-41} 9 3450 013-591 914.58 _ $4.16 
[3-25/19]3 +35/10|3 245/10 3 +5 $110/4.05/11;4elg] | KL Eo 
a C | | = | 
wh | BE: -» JE 
a} ——_— | eos | ene. | —— | — — ad _ _ {Es wo] coo En CIR pes Bee —_—_ I eee 
| = + | | 
| | _ | | | | 
| 1 | 
' | | | 


| F 
—_—_—_ 2 


——OR—— 
ned 
, 


- —-1 ho . _- 
Ax 56. Is 
& 7 — > 


4 Tay Le of Natural 


| 22 wi "1 DEGREES: — 
FM {| N. Sine, [N. Co-Sine. N. Tangent4N. C0-Tang. N. Secans. |N. Co-Secant.y 
1 30 | 2840153 | 9588197 2962135 | 33759434 10429489 | 35209365 | 30 
31 | 2842942 | 9587370 2965299 | 33723408 10430388 | 35174824 | 29 
| 32 | 2845731 | 9586543 2968464 | 33657453 10431239 | 35140354 | 28 
( -33 | 2848520 | 9585715 2971630 | 33651568 10432150 | 35105954 | 27 
1-34 | 2851308 | 9584886 2974796 | 33615753 10439092 | 35071625 | 26 
| 35 | 2354096-| 9584056 2977962 | 3350999 10433995 | 35037365 | 25 
36 | 2856884 | 90583225 2981129 | 33544333 _10434900 | 35003175 | 24 
37 | 2559671 | 9592394 2984297 | 33508728 10435805 | 34969055 | 23 
38 | 2862458 | 9531562 2987465 | 33473191 | 10436712 | 34935004 | 22 
39 | 2865245 | 9580729 2990634 | 33437724 10437619 | 34901023 | 21 
1 40 | 2563032 | 9579895 2993803 | 33402326 10438528 | 34867110 | 20 
$41 | 2570$1g [9573060 2996973 | 33366997 10439492 | 34533267 | 19 
42 | 2873625 | 9573225 3900144 | 33331736 _ _1044034% [24222492 15 
43 | 2876391 | 9577389 3003315 | 33296543 10441259 | 34765755 | 17 
44 | 2879177 | 9576552 3006436 | 33261419 10442172 | 347321 \.16 
45 | 2881963 | 9575714 3009655 | 33226362. 10443086 | 34693476 | 15 
46 | 2584745 | 9574875 3912831 | 33191373 10444001 | 346654073 | 14 
4-47 | 2887533 | 9574035 3916994. | 33156452 10444917 | 34631637 | 13 
Y 45 | 2890318 | 9573195 3019178 | 33121598. 10445833 | 34598269 | 12_ 
qJ-49 | 2893103 | 9572354 3922352 | 33086811 10446751 | 34564969 | 11 
>$© | 2895887 | 9571512 | 3025527 | 33052991 10447670 | 34531735 | 10 
1:51 | 2898671 | 9570669 3028703 | 33017435 In448590 | 34498568 | 9 
'$2 | 2901455 | 9569525 3931879 | 32982851 10449511 | 34465467 | 8 
£53 | 2904239 | 9565981 3935055 | 32948330 10450433 | 34432433 | 7 
54 | 2907022 | 9558136 3038232 | 32913876 _10451357 | 34399465 |_6 
-$5 | 2909805 | 9567290 3041410 | 32879487 10452281 | 34366563 | 5 
.56 2912589 | 9566443 2044585 | 32845164 10453206 | 34333727 | 4 
57 | 2915371 | 9565595 3047767 | 32310907 10454132 | 34309956 | 3 
*58 | 2918153 | 9564747 3050946 | 32776715 10455060 | 34262251 | 2 
59 | 2920935 | 956389 3054126 | 32742585 10455985 | 34235611 | 1 
+60 | 2923717 | 9563048 _3057307-| 32798526 1045S915 | 34203036 | © 
T- IN. Co-Sine.| N. Sine AN, N.Co-Tang N. Tangent. N.Co.Secant.| N, Secant. | M 
3 73 DEGREES. 
Latitude 33- Deg. oo Min. North Declination. 
4|d4| 6]4d| 8 = o|4./12|d.| 14|d.) 16 4118 | 4 20 | d.| 22 | d\23% 
\ b, m.|m.1b. m.\m.1h. m.|m,\F,m.|m.\b. m. == Mm. x m.\m.\b. |m|þ. m.|m.b. m,' m þ. m. 
N12. I'2.0 12.0 I 2.0 Il'2,0 I 2.0 I 2.0 "Jn. O "|12.0 I22-0 [12-0] Il!2.0 
+1 0-25 10-24 110-23] 110.22] 210-20 2.0.15 110.17] 170. «16| 10-15] 210-13] 21-11} 20049] 1100.8 
{2 (.51] 20:49] 316.45] 3/0-43] 3JÞ-49] 30-37] 210-35] 310-32] 3/0:29| 316-26] 3]p-23] 40g, 2o7 
43 [1-20] 41-16] -4[1.12] 4j1-08| 41-04] 510.59] 4j0.55 45-51 5.0446] 510.41] 512-36] 50.31] 410-2 
- 4 [1:54 6/1-49|- 611.42 611.36] E[1+30 61 »24| 611.18 6/1. 12] 61.06 6/1-CO 710.53 7 0446, 510-41 
(92-371212-29] 512-211 $i2-13) 312-05] 8 81-57] $1.49] $1-41| 91-32] $1-25] $11-141101.04/ 71.57 
| 6 [3-31110/3-21[10/3.11,1cj3.01/10[3-511102-41]11]2430{11/2.19|11/2-081111.57]1211.45[13/1.32/10/2-22 
0 7 [4-4 . F +5$3112 3+41 1213429133. 15114 3-01 1412.47|1412. 33/16 2.17,13/2.04 
i 6. 5 13 4:57114[4-43/14 4-25 «29115 4.14 15[3+59|1513+44 3+44|15,2 3-26 14 3. 25 
6.21[12/6.08/13'5.55]13.5.421315-29|14]5-1518/4-57/13/4-44 
| 6.43|13|6.30,10,6.20 


ls. ” 


—_ CO ITED 


SV II >" Foo 


irtificia Sines, Tangents, and Secants. 


139” 


16 


DEGAEES. 


X] L. Sine. | L. Co-Sine. | | L. Targent. | Z. Co-Tang, | L. Secant, | L. Co-Secars, 

30 | 9:4533418 | 99817370 | | 9:4716045-| 10.5283952 | | 15.0182630 | 10.5466582 | 30. 
21 | 9:4537651 | 9-9816995 9+4720655 | 105279315 | | 100153005 | 16. 0-5462319 29 
32 | 9-4541939 | 949516620 9-4725315 | 1045274652 | | 10.01$3350 | 10.545$061 | 28 
33 | 9+4546192 | 9-9816245 9+4729947 | 1945270053 | 10-0183755 | 10.5453808 | 27 
34 | 94550441 | 9-9815870 9+4734571 | 10.5255 428 19:0184139 10:5449559 | 26 
35 | 9s 4554636 9.9815494 9-4739192 | 1045260508 | 10-21 54506 10.5445314 |] 25 
26 9445; 4558926 9-9S15117 | 9-474350$ 10-5256192_ | _10.0184583 _10-5441074 |_24 
37 | 9-4563161 | 9-9814740 | | 9+4745421 | 10-5251579 | | 10-0155269 | 10. 1045435839 | 23 
38 | 944567392 | $+9514363 | 9+4753029 | 1045246971 | 10.0155637 | 10.5432608 | 22 
39 | 9-4571518 | 9-93813985 | | 9-4757633 | 195242367 | | 10-0156014 | 10.5428382 | 21 
40 | 9-4575840 | 99313608 | 9-4702233 1045237767 | 10.0186392 | 10.5424160 | 20 
41 | 9-4580058 | 9-9813229 | 9+4765529 | 1045233171 | 10.0136771 | 10.5419942 | 19 

_42 | 9:4584271 | 9:9512550 | | 9:4771421 | 1045223579 | | 10-0187150 | 10.5415729 [18 
43 "9:453848%0 9.9812471 1 9+4776009 10-5223991 | [0.017529 10-5411520 17 
44 | 945926834 | 99812091 | 9+47 50592 19+5219495 | 10.0187909 10-5407316 i6. Þ. 
45 | 944596834 | 9-9811711 | 9+4755172 | 10-5214525 | 10-0158239 | 10.5403116 | 15 
45 | 9.4601079 | 99511331 | 9+4759745 105210252 10.0158569 | 10.5398921 | 14 
47 | 9-4605270 | 949519950 | 9+4794319 | 10.5205001 = 01592 509 | 10.5394730 | 13 
48 | 9+4t 4609456 9 9-9510569 | 944 4798557 10-5201113 | | 1 0.01594 31 | 10. 10-5390544 | 12 
49 | 9. 944613633 9-9S10157 | Os "9-43034 451 | 10-5196549 10s 0-01598313 10. 1045336362, Il 
50 | 9.4617816 | 9.9509805 | | 9+4505011 | 1045191959 10.0190195 | 10.5382184 | 10 
51 | 9.4621989 | 9.9809423 | 9-4512566 | 1045157434 , | 10-0190577 | 10.5228011 | 9 
52 | 9.4626158 | 9.9809040 9-4SL7115S | 10:45152552 10.0190969 | 10.5373Y32 | $ 
53 | 9-4630323 | 9.9308657 | 9.4321666 | 1045173334 19.9191343 | 10.5369677 | Tu 
54 | 94634483 > -9893273 | | 94926210 | 10:5173792 | | 100191727 | 10.5365517 |_6. 
55 | 944638639 | 9. 9807559 9.4$30750 | 10.5169250 | | 10. 0192111 | 10.5361361 5 
56 | 9. 4642799 9-9807505 | 9-4535286 10-5164714 | 10.0192495 | 10.5357210 | 4. 
57 | 9.464692$ | 9.9807120 | 9-4539518 | 1045160182 | 10.0192880 | 10.5352062 | 3 
58 | 5.46510S1 | 9.9906735 | | 9-4544346 | 10:5155654 | a 10-5343919 | 2 
$9 | 9.4655219 - 9806349 | 9.4548870 | 1045151139 10.0193651 10.53447S1 I 
_60 | 9.4659353 | 9-9805963_ | $+4353390 | _10.5146619 10. 9194937 | | 19.5340647 |_© 
= Sh Co-Sh Sine. L. Tie. | | L.Co-Targ. | L. Tangent. | | L . Co-Secant.) I. iecamt. | M 

| 7 DEGREES 

Latitude 3 Deg. © OO Min. South Declination, 

old; 2 [dl 4 Tat d.i 10 d, 121d. 14 d.' 16 4] 22|4./23 

bb. m. m|b. m. m.l m.\b. m.| m. b. m.\ mb. m | m.þ, mil meh. ms) me 6. m 1m. b. m. ak. ml m. / +, m., ykngy | 1. 
S [12.0] |12.0] [12.C [12.0] [12-C 12." (12.0) jI12.0] 12.0 2-c| [12.0 [12.0 
I 0.25] 10+26| 110.27] 110.25] 110.23] 20431 110.32: 10. 33} 2 0435; 20437; 2/0439 1. 

2 þo.51| 20453] 3Þþ.59 3059] 3/105 31.05 21-27) 31-19) 2151] 31:19] glue 
3 [1-20] 411-24] 4|1-25] 41.32} 4{1+36] 5 1:41 4.1+45 +41, 45 $1:59;| < Io<9} 512-C4] 

4 11-54 6,2.00 612.06] 6/2.12] 6[2.15] 62.24 612.30 7,2+37| 7 2+44} 7. 2451} 512.55 

_5_[2:37] 72:44] $12:52] 83.00] $13.03} $3.16) 83-24 _9.3-33/ 9 3-42} 9 3:51; 914-00 
6 13.31|1193-41[1013-51110/4.01]10]4.11110 4+21}10,4+31 11/4. 4211 4+53/L1 $04 
7 14-40/12/4-5211215-04|1215.16 | | | 

W - > 4 WE Was OS Wy [3 _ 
245 Gs | | 


"140 


4 TazLE of Natural and 


dp 97,70, 90% 


oO ws ſex 0-6 HOT 


© 1 10 


bo 


— _— 


2923717 


2926499 
2929250 
2932061 
2934542 
2937623 


2940403. 


2943153 
2945963 
2945743 
2951522 
2954301 


2957080 


2559859 
29626338 
2565416 
2965194 
29793971 


2973749. 


2976525 
2979303 


. 2982079 


2984356 
29957632 


2990408 
| 2993154 


2995959 
2998734 
300150g 
2004234 
30070585 


T. Ci-Sine 


| N. Sine, |N. Co-Sine. 


9563045 


9562197 
9561345 
9560492 
9559639 
9555755 


9557930. 


| 


9557274 


| 9556217 | 


9555360 | 


9554502 
955364} 
95527983 


95351922 
9551061 
9550193 
9549336 
9545472 


9547627 


9545742 
9545576 
9545009 
9544141 
9543272 


954240}_ 
449541533 


9540662 
95392792 


9535917 


9535043 
9537169 
N. Sin:. 


17 DEGREES. 


N. Tangent N. C \. Co-Tang. 
3957307_ 32705526 
3060488 |. 32674529 
3963669 | 326490596 
3066S51 | 32606725 
3070934 | 32572924 
3073215 | 32539134 
_3276492_ 3259550$ 
3079586 | 32471895 
3052771 | 32435346 
3035957 | 32404860 
3059143 | 32371435 
3092330 | 32335079 
3095517 132304750 _ 
3998795 32271545. 
3101893. | 32238373 
3105082 | 32205263 
3105272 | 32172215 
3111462 | 32139223 
3114653 | 32106304 
3117544 | 32073440 
3121036 } 32040638 
3124225 |j 32007997 
3127422 | 31975217 
3130616 | 3194255$> 
3133910 | 31910039. 
3137005 | 31977540 
3149200 | 31545102 
3143396 | 31812724 | 
3146593 | 31789406 | 
2149790 | 31745147 | 
3152993 | 31715945 
NACo-Tarng IN. Tangent. | 


—— — 


N. Secant. 

10456918. 
10457848. 
10458750 
10459712 
10460646 
10461551 
10462516 


 O—  —— — _ 


| 10463453 


10464391 
10455330 
10466279 
10457211 


Angevts3. 
10469096 


10470049 
10470936 
10471932 
10472579 


20073220 


10474777 
10475725 
I0476679 
10477632 
104785 56 
10479540 
10480496 
10481453 


104324.11 | 


10483 372 
1048433 


10485297 
N.Co Secant. 


N.Co-Secant. 
34203035 | 60_ 
34170526 | 59 
34138090 | 58 
34105699 | 57 
34273382 | 56 
34941130 | 55 
34003941 | 54 | 
33976$16 | 33 
33944754 | 52 
33912755 | 51 
33850820 | 5© 
33845948 | 49 
33917139 | 40_ 
33785391 | 47 
33753707 | 46 
33722084 | 45 
33690524 | 44 
33659026 | 43 
33627559 | 42_ 
33596214 | 41 
33564500 | 40 
33533647 | 39 
33502455 | 35 
33471324 | 37 
33440254 | 36_ 
33409244 | 35 
33370294 | 34 
33347405 | 3 

3316575 | 32 
33255825 | 31 
33255095 | 30 
N, Secant. M_ 


2 DEGREES. 


| 


4d. 


— 


m. 


Latitude 34 Deg. oo Min. 
| © 4, | 2 id. 4d. 6 [FI 8 4,19 
. þb.m fo Yn nt m.\m.\b. m1 mb m. 
$ j12.0| [12+ [12.0 [2.0] [12 [12.c 
I ©-25] 110-24) 112.23] 112.22} 110-21] 20.15 
+. 2 19:52]_20:50| 212-4%| 312«45] 32:42] 30:39 
$f 3 [1-22] 4,115} 4/L»14 4jI+-19, 4|L-S6 51.01 
- 4 [1:57 511+52] G:1445 611,40} E|1+34 61.28 
1.52440]. _7,2+33| 512.2< $|2.17| $[2-29| 52.01 
_ oy nd ay nin — mans Wm py nga 
6 [3434 93*25 19/315 «15;10/$.05,I0/2.55}I0 2 45| 
17 14-42}11 4531}11,4o20 I1|4 09/12/1357 [2 3o4© 
W 6100112 545,12 5436 1215. 1/12!512;12 5-00 
& | = * (6.211 
2 | | 
| | | | | ' 
' [ 


IANS _ 


12-|4] 14. 
b. m.' m.h. ma. 
12.9] [12-0 
Os 15 I C.17 
0.36| 3 


%N = dd 
On $D A a3 
— 


SS] 


d. 16 
m, þ, m 
1 0.16 


3.939 3 


5 O+49 
6.1+10 


mb. m, 


13 
144-24 15] 


—_—_— 24g] ogg 


Worth Declination. 


PEE! 
m 

I2.C 
20.14 
3/027 
5/0443! 
7,1+03) 


2 
3 
5 


| 
{ 1/2021] 
[2.53 13 


13 5-29 


"1 
| 


1315 


TOs 
| [_9/1+25) $iL- 


Ls 51/121, 39 "101.29 
2.40.16 2424122, 12 
3:49 163-3314 3-19 
$1035 1-00 12.4048 
6.4312 6431|10 6.2 


U# 


- >auds » I Sateen hte 4440: ahtBns. . - - . 


Artificial Sines, Tangents, and Socants. 
7 DEUAEES 
M | L. Sine, L. Co-Stine. | L, Tangent. \ I. Co-Tang.  £, Secant. _ L. Co-Secant, 
O -9:4659353. 949505963_ | 94455 3399 1045146510. 10:0194937_ 10:5340647_ 
1 | 9:466343 | 99805577 77 | 9+4557997 | 1045142093 10.0194423 | 1945336517 
2 | 94667609 | 9. 9205190 | 9.4562419 | 1045137551 19.0194510 | 1045332391 
' 3 9+4671730 | 9. 9504$03 9.4365928 | 1045133072 0.0195197 | 1945325279 
4 944675545 | 9:9504415 | 94571433 | 105125567 109.2195555 | 10.5324152 
5s | 9+4679960 , 9.9504027 | | 9.4$75933 105124067 10.0195973 | 1045320040 
6 | 9*  9+4654069 9-9903639 | 9+4550430 1045119570 10.9196361 10-531593L | 54. 
% | 9» "9-4658173_ 9-9303250 9-4584924 | 1045115076 10.0196750 | 10453113927 | 53 
Q | 9:4692273 9g.9502860 9.4559413 | 10-5110557 10-0197149 | 1045307727 | 52. 
9 | 9+4596369 , 9.9502471 9-4393598 | 1045106102 10-0197529 | 1045303631 | 51 
10 | $:470046t | 9.980205S1 9.459389 | 19.5101620 10.0197919. | 10+5299539 | 50 
11 | 9+4704545  9.9801630 9.4992858 | 1045097142 10.019$310 | 1945295452 | 49 
12 | 9:4798631 | 9.9801299 | | 9.4907332 | 105092668 | |_10-0198791 | 105291369 | 48 
13 { 9-47127t0 9ge93500g089 9+4911$02 1045038199 | 10.0199092 1045287290 47 
14 | 9$+4716785 ' 9.9500516 94916269 | 10.5083731 | 10-0199454 | 1045283215 | 45 
15 | 94720556 9g.9800124 94920731 | 1045079299 10-0199976 | 1045273144 | 45 
16 | 9+4724922 949799732 9-4925199 | 10+5074510 10.0290265 | 19-5275078 | 44 
17 | 9s 4725955' 94979933 9.4929546 | 1945970354 10.0200661 | 10. *5271015 43 
18 ,_ 9+47332943_ _9-9795346 9-4934097 | 10:5065903 10.9221054 | 10-5266957 | 42 
19 | 9+4737997 949798552 9-4938545 | 10-5061955 | | 10.0201448 | 10. 5252503 41 
20 | 94741146 , 949795155 9.49429L$ | 10450570912 10.0201542 | 10452589554 | 40 4 
21 | 9+4745192 9+3797754 94947429 | 10.5052571 10.0202236 | 10.5254509 | 39 
22 | 944749234 | 949797369 9:4951865 | 10.5045135 19.020263L | 105250750 | 3$ 
| 23 | 9+4753271 | 94975697} 9.4955298 | 10+.5043702 10.0203027 | 10.5246729 | 37 
i 24 |_9:4757394 | 9:9756573 | | 9.4960727 | 105039273 | | 10:9293422 | 10.5242630 | 36 
25 | 9+4781334 | 949796192 | 9.4965152 | 1045034548 10-9203S15S | 10.52305EEG | 35 Þ 
| 26 | 9:4755359 | 943795755 | | 9:4969574 | 1945030426 10.0224215 | 1045234641 | 34 * 
| 27 94769390 | 949795358 | | $.4973991 | 10.5025209 10.0204612 | 10.5230620 | 33 # 
23 | 944773396 | $+49794991 9.4978405S | 1045921594 uns 10.5226604 | 32 ® 
| 29 | 94777499 | 99794593 | | 9-4982b16 | 19.5017154 52059971 1 
20 9s 944791418. 943794195 _ G. 4957222 jo1: 2777_ 10.5 225 5305 1045215552 ZO ©* 
L.Co-Sine. | L. Sine. L. GE Tangent, | L. Co-Secant. | I. Secazt. M 
EI 72 'D E E G R E. E $ 
Latitude 34 Deg. 0 Min. South Declinaticy, 
_|©|42|4| 4 |4 6 | d\ 8 al 10 oj d. 12|d. 1 14|4| 16, 4. 18id. 20]aj22 j4/231 
b. m.) a.b. m.\m.b. in. mlb. mm. Þ, 182. 0. 'b, m.| 18. b, m. 1. b. 1, ,m * ts 08. be im, 1m. Þ. 19.112 Þeme\ 19.15, m 
S hon [12.0 {1 2.0 I 2.0 12.0] 112.0 12.9 I 2.0; 2.25 j12-C 12.c| [12.9 [2-0 
I [0-25]. 100.26] 110427 1]0.2S} 212430) 2c 432] 10433! 19434! 1P+35; 2437; 203g] 2.C4H 11364 
_2 19:52] 29454] 310:57|_3)1-00 3/10; | | 3]1+2 56! 2.1. 03 3 11 Cfle14 31-17, 51-20 2 1:2Þ_IjL2 
3 [1-22 411-26] 411-30, 4/134! 4jt- 35} 511-43! 41-47] 4/1451 411-55, 5,2-00| 5 2-05} 52-19 4 
4 {1457 512-22] 612.03, 612.14 2. 6 2.26! 6 2.22. 6.2439 £2.44} 72.51; 7.24558, 7.3.05] £ 
5_[2:49| 72:47) 7/2:54\_£[3-02/ 8 3-10] IFLa0} Bae d/3-34, $13:$3|_9.3:52, 94:21; 94219.8 
6 [3-34 913-43] 913+52:1004. 02 $-12/10,4-22/10 $3210 £442 10) Tf 
7 (4-42 by ai 6 AT | | 


— TT . 4 


__ =” 5 9 - 


"= Ek 


6 LE of Natural 


and 


A + 


17 BECGRAEES. 


' N. Sine. |N. Co-Sine, V. Tangent.| V. Co-Targ. N, Secant. N.Co-Secant.) 
32 |_3907958_| 9537169 31529858 | 31715945 10485291 | 33255095 |_30 
31 | 3009832 | 9536294 3156186 | 31683808 10456253 | 33224444 | 29 
*32 | 3912606 | 9535418 3159385 | 31651728 10487217 | 33193553 | 28 
33 | 3915380 | 9534541 3162585 | 31619706 10483181 | 33163320 | 27 
34 | 3018153 | 9533664 3165785 | 31587744 10439146 | 33132847 | 26 
35 | 3020926 | 9532756 3168986 | 31555849 10490113 | 33102432 | 25 
36 | 3923699 | 9531907 3172187 | 31523994 Lo4g1080 | 33072076 | 24 
37 | 3026471 | 9531027 3175359 | 31492207 19492049 | 33041778 | 3 
38 | 3029244 | 9530146 3178591 | 31460478 10493019 | 33011539 | 22 
29 | 3032016 | 9529264 311794 | 31428807 10493989 | 32981357 | 21 
| 40 | 3034758 | 9528392 31384998 | 31397194 10494961 | 32951234 | 20 
41 | 3937559 | 9527499 31388202 | 31365639 10495934 | 32921168. | 19 
42 | 3049331_| 9526615 _ 3191407 | 3133414lL_ 0496908 | 32591160 | 18_ 
43 | 3043102 | 9525730 3194612 | 31302701 10497883 | 32861209 | 17 
44 | 3045872 | 9524344 3197819 | 31271317 Io498859 | 32831316 | 16 
45 | 3048643 | 9523958 3201025 | 31239991 10499836 | 32801479 | 15 
46 | 3051413 | 9523071 3204232 | 31208722 Io500815: | 32771700 | 14 
47 | 3054183 | 9522183 3207440 | 31177509 10501794 | 32741977 | 13 
4% _|_ 3055953 | 9521294 _3210649 | 31146353 | 10502774 | 32712311 | 12 
49 | 3059723 | 9520404 3213858 |-3[115254 10503756. | 32652702 | 11 
"| 59 | 3062492 | 9519514 3217067 | 31084210 10504738 | 32653149 | 10 
© 51 | 3065261 | 9518623 3220277 | 31053223 10505722 | 32623652 | 9g 
1 52 | 3068029 | 9517731 3223488 | 31022291 10506706 | 32594211 3 
IT 53 | 3070798 | 9516838 3226700 | 30991416 10507692 | 32564825 | 7 
1 54 |_ 3973566 | 9515944. 3229912 | 30960596. 10508679 | 32535496 | 6. 
$5 |.3076334 | 9515049 3233125 |. 30929931 | 10509667 | 32506222 | 5 
56 | 3079102 | 9514154 3236338 | 305899122 10510656 | 32477003 | 4 
57 | 3081869 | 9513258 3229552 | 30868468 10511646 | 32447840 | 3 
58 | 2084636 | 9512361 3242766 | 30837369 10512637 | 32418732 | 2 
$9 | 3087403 | 9511463 3245981 | 30907325 19513629 | 32359678 | 1 
60 3cgo0170 | 9510565 3249197 39776835 _ | 10514622 _32362650 | O 
4 IN, Co-Sine.| N, Sine. | N.C Tang. N. Tangent. 'N.Co-Secant.| N, Secant. | M 
72 DEGREES. 
Latitude 25 Deg. oo Min. North Declination. | 
'o [d] 2 [di 4|d\16|d\8 A.| 10|4) 121d.| 14 [4.1 16|4| 19]4 20d) 22d23;| 
b. m.Im.|b. m.\m.\b. m.\m. \b. m. \m. 1b. m.|m. (b. mn. |b. 11.11. 1b. m.|m.\b. m.\92. |. m.|m. 1. m.\m.\b, mm. [þ. m.. 
12.0} [12.0] [12.0f [12.0] [12-0] [12.0] 112-0] [12.0] [12-C} [12-C} [12.0] [12.0 12.0 
0.26] 119-25} 110.24] 1109-23| 210-21] 2/019 1/0@1% 110.17] 1/016] 1,015] 2jo-13] 210.11] 116.10! 
0.53]_210-51| 210.49] 3446] 319-43] 31-40] 20-35] 312-35|_3|2+32]_310+291_312-26] 310+23]_310-20 
1-24) 4/1429; 411.16] 4/112] 411-08] 5[1.03] 4/0459] 410-55] 4/0451] 512-46] 510-41] 510-36] 410-32! 
L.59] 511-54 5/149] 6{1.43 611437 6[1.31] 6/125] 6j1+.19 E|1 13] 711-06] 710.59] 610453 610.47, 
2:431_7/2:36_7]2-29] 82-21] 812-13] 812-05] 51:57] >[1-49]_ 51:41] 91:32] _91+23] 911-141 711-077 
3437 913-25, 91? i9 9]3-10[10,3-00]Lc[2450 10, 2.40] 10[2-30]LT[2-19]11/2-08|L1|L.57]12[1.45] 911.36 
4+43|1114+32.1114+2111114+10 11/3459 1113-45112 3436] 12]3-24/12]3+12]13]2+59]13]/2+46|1512.31|11 2420 
6.00/1115-49 11/5.3$[1215.26|12/5-14]12]5-02/13/ 4-49] 13/4+35|1 2]4+23[14/4+09114/3+55[1613+39]13]3+26' 
$.21]12 6.05] 12]5+57/12[5-45]1315+32[13]5-19/15]5 04/11 4:53 
+21] 916422; 


WEE 


- 
_- 


a4 


PSI +... 


Artificial * Sines, Tangents, and Secants, 
17 HEUAREES 
M| L.Sme. | L. Co-Sine. | L. Tangent. \ L. . Co-Tang. L. Secant. _ | L. Co-Secait., 
30 | 9:4781418 | 9-9794195_  9:4987223. 10» 1045012777. 10. 100205805 _ 10-5215532 | 30. 
31 | 9$+4735423 | 949793796 9+4991626 | 10. 1045008374 10.0206204 10-5214577 | 29 
32 | 9+4739423 | 949793395 9.4996026 | 10-59003974 10.0206602 | 10-5210577 | 28 
33 | 94793429 | 9-9792998 9.5000422 | 19-4999578 2.0207002 | 10-52c6559 | 27 
34 | 944797412 | 949792599 9.5004314 | 104995186 10.2207492 | 105202588 | 25 
35 | 9+4S01401 | 9.9792195 9-5009203 | 1044990797 10.0207802 | 1045198599 | 25 
36 | 9:4805355 9-9791795 | | 9. -5913588 | 10-4956412 | | 10-9205202 | 10» _10-5194615_ 24 
37 | 94309366 99791397 9-501796g | 1044982931 10.0208603 | 10.5190634 | 23 
33 | 9-4313342 9+9790996 945022347 |} 10-4977653 10.0209004 | 10. 5186658 22 
29 | 9+4$17315 949790594 9+5026721 | 10+4973279 10.0209406 | 10.51826$5 | 21 
40 | 9.482123 _ 9.9790192 9.5231092 | 10+.4965g05s 19.0209808 | 10.5178717 | 20 Þ* 
41 | 9-4525248 9g.9739739 945235459 | 104964541 10.0210211 | 10-5174752 | 19 | a 
42 | 9» 4529208 9 9759356 _$45239922 | 104960175 _10.0210614 | 10.5170792 | 18 
43 ij 9. 4333165 9. 2-9758932. 9+5044192 | 1044955519 | 10. 2211017 1045165535 | 17. © 
44 i 9+4837117 9497538579 95048538 | 10-4951462 | | 100211421 | 1045162883 | 16 IX 
45 | 9.43841065 9g.g9755S175 9.505291 | 10-4947109 | | 19.0211525 | 1045158934 | 15 
45 | 9.4845010 99787770 9-5057240 | 104942750 10-2212230 | 10:5154990 | 14 
47 , 9:4843951 9+9757365 9-5061586 | 1044938414 100212635 | 10-5151049 | 13 
48 ' god 4852588 9.9756960 | | 9-* 5065928 | 10-4934072 10.92130409 | 105147112 | 12 - |: 
49 | 9:48563209 9.9786554 9-5070267 | 10:4929733 10.9213446 | 10.5143180 | 11 | 
50 | 94860749 9+9756148 9.5074602 | 10-4925 399 10.0213852 | 105139251 | 10 
51 | 9-4864674 | 949735741 9-5079933 | 19-4921067 10.0214259 | 10-5135326 | $ 
52 | 9.45638595  9+.9785334 g9.50$3261 | 10-4916739 10.9214666 | 10.5121495 | $ 
53 | 9-4572512 | 9+9754927 90.5037586 | 10-4912414 10.0215073 | 10.5127459 7 
54 |_9-4876426 | 99754519 9-5091997 | 10-49980g93 | |_10-9215481 | 10.5123574 |_6 | 
55 | 9-4880335 | 99784111 9:5096224 | 10-4903776 | | 10-0215889 | 10.5119665 | 5 | # 
56 | 9-4884240 | 9+-3753702 95100539 | 10-4899461 10.0216299 | 1045115760] 4 
57 | 9-4888142 | 949753293 9.5104849 | 10439551 10.0216707 | 1045111355 | 3 
58 | 9.4892040 | 9-9732383 g.5109156 | 10-4890844 10.0217117 | 10.-5107960 | 2 Þ 
59 | 9:4395924 | 9-9732474 $9.5113460 | 1044386540 10-0217526 | 10.5194066 | 1 v 
60 | 9. 944399824 9. 2-9752063 _ 945117760 | 10» 19-4582240 10-20217937 | 10.5100176 Þ © 
IL. Co-Sine, | L. Sine. E Co-Tang. | L. Tangent. 'L.Co-Secant. | I. Secaut. | M 
- 72 DEGREES oj 
Latitude 35 Deg. oo Min, South Declination. | 
x: a] 2 14] 414|6]4\8]4dj10[4 1214, 14[4| 164) 18]4, 2 o[4| 214/233 
b. m.\m.b. m.[m.\b, m.\ mlb; ml 1.15, m.\ m.\h. m.| 1m. b. 1m. 11./b. m1 1þ. m.' 1m. bm. m.\þ. 1.18 \þ, ne! m.1þ, m: 
$ 112.0] [12.0 12.0) 12. 12.0 [12.0 12.0] [12.0] [82-0] [12-0} [12.0 [12.0 12.0 
1 [0.26] 110.27 110.23, i]o.29) 21-31] 210433] 10.34} 110-35] 1Þ+36| 2/0435] 210-40 110-41) 110.42 
2 :53]_2Þ-55] 310-58] 3[1-01]_3/1-04] 311-97] 2 1:99] 3/1:12 3]t-15]_3'1-19] 31-21], 211-24, 3]1-27 
1 3 [1-24] 411-25] 4/1+32] 411.36} 411-40] 511-45 4/149. 4/1.53] 4[t-57] 52.02] 5/2-07 5/2-12 3/2-15 
4 [1-59] 512-04] 6|2.10| 6]2.16| 6[2-22} 6 2.2$| 6.2.34] 6/2440! 6[2.46| 6.2.52 72-59} 7,3-06 <[3.11 
_5_[2:43]_7[2:50|_712-57|713-04_83-12] 83-20] 313-25| 313-36, 313-44] 93:53] 94:02 94:11 714-19] 
6 [3-37] 913-46] 913-55] 914-04 1014-14 10 4-24110,4-34 10/4+44/1014+5 4 
7 14-43 TI TP . 


7. 


4 
4 
| . 
1.0 
. 
ef 
* 


a7 tw 
& RF 


6A. Aw a. + 4 


#4 AT EINE FP. 


A Tan BLE a. Natural and 


«at. 


wy 


ary 1s DEGREE S. 
>M 'N. Sine. IN, N. C0- Sine. V. Targent. LOY Co Tag. N. Secant. 'N. N.Co-Secaut.) 

O | 3090170 9519565 3249197 39776835 10514622 | _32360680- [60 60 
ET | 3092936 9509666 3252413 | 39746400 19515617 | 32331736 59 
= 2 32995702 9505766 3255630 30716020 10516512 | ; 32302546 59 
F.3 | 3098465 | 9507365 32598458 | 30635693 10517608 } 32274011 | 57 

4 | 3101234 | 9506963 3262066 | 30655421 10518606 -| 32245230 | 56 

5 | 3103999 | 9506060 3255285 | 30625203 10519605 | 32216503 | 55 
| 6 | 3106764 | 9505157 3253594 | 30595035 10520604 | 32187830 | 54 

7 | 3109529 | 9504253 3271724 39564925 19521605 | 32159210 | 53 
* 8 | 3112294 | 950334? 3274944 | 39534570 10522607 | 32130644 | 52 

9 | 3115058 | 9502442 3275165 | 30504566 10523610 |} 32102132 | 51 

I 10 | 3117522 | 9501536 3231387 | 30474915 10524614 | 32073673 | 50 

A 11 | 3120556 | 9500629 2234610 | 30445013 10525619 | 32045266 | 49 
12 |_3123349 | 9499721_ 3287833 | 39415173 10526625 i 32016913 | 45 
13 | 3126112 | 9495312 2291956 | 30335381 10527633 | 31958613 | 47 
14 | 3125875 | 9497992 3294230 | 30355641 10528641 | 31960365 | 46 

15 | 3131538 | 9496991 3297595 | 30325954 10529651 | 31932170 | 45 

16 | 3134400 | 9496080 3300731 | 30296320 10530661 | 31904028 | 44 

17 | 3137163 | 9495165 3303957 | 39266737 10531673 | 31875937 | 43 

18 | 3139925 | 9494255. _3397184 | 39237207 | _19532636_\ 31547899 | 42 

i9 | 3142686 | 9493341 3310411 | 30297725 10533699 | 31819913 | 41 
- 20 3145445 9492426 3313639 | 30175301 10534714 | 31791978 40 

21 | 3149209 | 9491511 3316868 | 30145926 10535730 | 31764095 | 39 
* 22 | 3150969 | 9492595 3320097 | 30119602 30747 | 31736264 | 33 
"23 | 3153739 | 94596783 3323327 | 39090330 1053796, | 31708484 | 37 
24 | 3156490 | 9458760 3326557 |_30061109 10535755_| 31650756 | 36 

25 | 3159250 | 9487844 3329788 | 30031939 | 10539905 31653078 35 

26 | 3162010 | 9486922 3333020 | 30002520 10549526 | 31625452 | 34 

27 | 3164770 | 9456002 3336252 | 39973751 | 10541549 , 31597876 | 33 

28 | 3167529 | 94S5081 3339455 | 39944734 10542573 | 31570351 | 32 

29 | 3170258 | 9484159 3342719 | 39915766 10543897 | 31542$77 | 31 

30 | 3173047 | 9453236 _ (_2345953 j_39$56550 105944923 | 31515453 | 30 
IN. Co-Sine. N. Ste. N.Co-Tang.| N. Tangent. ___|N.Co-Secant.' N, Secant. | M - 

__ ” MEGREES. : 
Latitude 36 Deg. co Min. North Declination. | 

7 F ap GR + 7 7 
a\ 2 aj 4 [d. di 3 (d.| 1014) 12 1214.| 14 [4.|16]4| 15]4|20[d.| 22|d23; 

b. m.'m. þ. m. m. bh. m. m.\m.1þ. m. 11bcm.\m;\b. m.'m. | b. m.\m. 1b. m.Im. \b. mm. þ. m.\m. 1b. m.\m. (bh. mm. 15, 
W N[12.0] |12.0 }j12.0] 12.0] 12.0] [12.0 12-c 12.0] [12.0] ]L2.c| [12.c 20 12.0 
I [0-27; 1/2-26. 110-25] 14224 212-22} 2/020 L O15] 110-18] 1j0-17] 2/015] 210.12 1C-12 THo.11 
2 19-551_20453 _20-511_312-45| 30-45] 312-42! 2 0-4<] 312+371_312:34]_3,2:31] 3 0-25} 4,9-24| 2/0422 
3 j[1-26| 41-22 4ils 1-15] 4/L+14] 4)I+10] 51s 4 4 1-01} 4,957] 412453 42-45] 510-44! 512439 4$10+35] 
ſ' 4 [2-02] 51-57, 51, 52] G[1 446 6,1-40] 6 6 12+ 6/1 22] 6j1+16 © 1.1C 711-93] 710456 510-51] 

£4 5 [2-45 72-38. 7/2431 712-24 5;2e16 5 2.08] 8 $ 2.0c _b\1+52 $1144 311-363 0)I, 1.25 Nt »IS}_7[1+12 
6 13-39! 9/3» +30, 913-21} Gi2-1 9,3+-03[1C|2 $5310 2. 43j10|2+33/10]2+23| 10/2, 121 10/20 03; L1,1.51] 911-42 
| 7 [445/10 4-35 10/4. +25]T114-14j1114+03[11]3+5 2112 3+4C| 12]3+25|1253» 16 [12/3.0 04/122. 52 14/2. 35] 112.27 
WE(6.0011,5-49 11]5.3911[5.27/115-1412]5-04]12 4:52] 13/4439 13/4+26/03/4+15/13/4:0915/3-45[32]3-33 
_—_ | | [5.22/12 6.10 12/5+55,1215+46/12;5, 34(12.5+ 22/14[5,95/1114-57, 
| | 6-44 1116.33 9/6424, 
| | | | | 


— 


Ekad. 


* 4 inberco < 


| — 
al Sines, Tangents, a 1 Secants. 
Ms 0 2 Bl is DEGREES. ; 
 M| L. Sie. | L. Came | L. Taxgent. | Z. Co-Tang, | | L. Secant. | L.Co-Secant. 
o | 9-4899824 | 9.9782063 | |"9-5117760 | 10-4882240 | | 100217937 | 10.5100176 
I | 94903710 | 949751653 95122057 | 10-4877943 | | 10-0218347 | 10:5096250 
2 | 944907592 | 9-9781241 9+5126351 | 10-4873649 10-0218759 | 105092408 
3 | 94911471 | 9-9750830 9-5130641 | 19:4369359 10-0219170 | 10.5088529 
4 | 944915345 | 9-9780418 | 9+5134927 | 10.4865073 19-0219592 | 10-5084655 
5 | 9+4919216 | 99780006 | | 9-5139210 | 10.45607g0 10-9219994 | 10.50$0784 
6 | 9-4923083 | 9-9779593 | | 9:5143490 | 19-4856510 | | 100220497 | 10.5076g917 | 54 
7 | 9:4926946 | 9+ 9779180 | | 945147766 | 1044852234 10.0220920 | 10.5053054 
8 | 9.4930806 | 9-9778766 | 95152039 | 10-4547961 10-0221233 | 10-5969194 
9 | 94934561 | 9-9797$353 | 9.5156309 | 1044543691 100221647 | 1045065339 
10 | 9-4938513 | 9:9777938 | | 95160575 | 10.4839425 10.0222062 | 10.5061487 
11 | 9:4942361 | 9-9777523 | 945164838 | 10.4$35162 10.0222477 | 10-5057639 | 49 
12 | 9.4946205 | 9-9777103 | | 9-5169097 | 194830903 | | 100222592 | 10.5053795 | 48 
13 | 9-4950046 | 9-9776693 | | 945173353 | 19-4826647 10-0223307 | 1045049954 | 47 | 
14 | 9.495383 | 949776277 | 9-5177606 | 10.4922394 10.0223724 | 1045046117 | 45 
15 | 944957716 | 9-9775860 95181855 | 10-4$18145 10.0224140 | 10.5042284 | 45 * 
16 | 9-4951545 | 9+9775444 | | 9+5186101 | 104513399 10.0224556 | 10.5038455 | 44 
17 | 9-4965379 | 9:9775026 | | 945190344 | 10-4509556 10-0224974 | 10.5034630 | 43 
-18 | 9-4969192 | 9-97746099 | | 9:5194583 | 104505417 | | 10-9225391 | 10.5030808 | 42 
19 | 9:4973010 | 9-9774191 | | 95198819 | 104801151 | | 10-92258c9 | 10.5026990 | 41 
20 | 9+4976824 | 9.9773772 | 9.5203052 | 10-4796948 | 19.022622$ | 10.5023176 | 40 | 
21 | 944982635 | 99773354 | | $+52072892 | 104792715 | 10.0226646 | 10.5019365 | 39 
22 | 9:4984442 | 949772934 |! 9.521150$ | 10.4755492 10.0227065 | 1045015558 | 38 
23 | 9-4988245 | 99772515 | | 9+5215730 | 19-4734270 19.0227455 | 1045011755 | 37 
24 | 9-4992045 _ 9:9772095 | 9-5219950 104750050 10.0227995 | 1045007955. 26 
25 | 944995840 | 949771674 | | 945224166 | 1044775534 19.0228326 | 10.5004160 | 35 
26 | 94999633 | 99771253 | | 95228379 | 10-4771621 19. 0228747 10.5000367 | 34 
| 27 | 95003421 9.9770832 945232559 | 104767411 10-0229168 | 10. 4996579 | 33 
28 | 3.5007206 | 9.9770410 | 9-5236795 | 10.4763295 | 10-0223590 | 10.4992794 | 32 
29 9.5010987 9s 97699858 | | 9.5240999 10.475gOO0L | I0.02JZOOITIZ IO. 4939013 31 
_30 | 9:5014764 | 9.9769566 | | 9:5245199 | 104754801 | | 10.0232434 | 10.4985236 | 30. 
| L.Co-Sine. | L. Sine. Ft: L.C6- '0-T ang. L. Tangent. | L. Co-Secant.l I. Secam. | M | 
us =l DEGREES. 5 
Latitude 35 Deg. CO Min. South Declination. 
o |d. 2 | 1 4|di 6 | | 8 |d.'10|d. 12 | d. 14|d. 16|d 13|d| 20|d\ 22 ITT 
16. m.|m b. m.| m.1b. m.[m. þ. m b, m| m. þ, 1a. mn. b. m. mb. m\m.h. m.\m.\b. m.\1.'h, m. m.|b, m. m|b. m 
SN\12.0 [12.0/ T2.c|\ 112.0) [12 ;12.c} !12-9. 112-0} 12.0} 112. of [12.0 | 12.c} [12-C 
1 [0.27] 10-28} 11-25] 1 230] 11-31] 20+33] 110434 IÞ+ ” 1 36, 2.0435| 210-4] 10-41] 110-32 
_2 10455 20. 0.57, 2) 2-59 _3 3/102} 3[1.2 31-05 2,1. +10 31, 13! 31+ 16 3t+ 19] 311-22} _ 3\1 *25] 2j1+27 
2 11.25 41+ 39 24lr. 34! 4/1.3$| 4j1-42] 41-46 4,1-50 41-54 41. 55 5 2.03 512.05 <|2. +12] 312-16 
4 2.02 $12.07] 512.12 62.18 612.24] 6 2.30 6/2. +36 62:42 62445 62.54 713-01 614.07 3-12 
| 5 [2445] 712-52] 7/2:59|_7/3-06] $13-14| $.3-22]_$13-30 _8.3-38, 5 3.4 +46) $3454! 9/4-93|_94-12]_ 5/418 
6 [3:39] 913-45} 913-57] 9/4. 6| 914-15[10 4-25 94-34 94-43] Fz-4 
7 4-45! 9'4+54/10|5.04 | | | In 
WE MAMAS 2 ISzH 7 WES 5 
| | | | 
| | | | 
[ | | 
| | | 


_— 


"A URS Fe: ti 


A TxBLE' of 1 


ral 


ian Leh 


4a, 


and 


ISDEGREE S. 


$M | N. Sine. [N. Co-Sine. VN. Tagent.| V. Co-Tang, N. Secant. |N.C0-Tecam. 
1 30 |-3173247 | 9433236 3345953 | 29886850 | 10544923 |_31515453 | 30 
T 31 | 3175805 | 9482313 | 3349158 | 29857983. 10545950 | 31488079 | 25 
32 | 3178563 | 9481389 3352424 | 29529166 10546978 | 314650756 | 28 
1. 33 | 3151321 | 9480464. 3355660 | 29802400. 10548007 | 31433483 | 27 
- 34 | 3184079 | 9479539 3358397 | 29771683, 10549037 | 31406259 | 26 
25 | 3186836 | 9478611 3362134 | 29743016 10550068 | 31379086 | 25 
36 | 3189593 | 9477584 _ 3365372 | 29714399+ _Jo55Liton } 31351962 | 24 
37 | 3192350 9476756 3369611 29685831. 12552134 31324387 2} 
38 | 3195106 | 9475527 3371850 | 29657312 10553169 | 31297862 | 22 
35 | 3197563 | 9474897 3375090 | 29628542. 10554204 | 31270886 | 21 
}- 4o | 3209619 | 9473966 3378330 | 29600422. 10555241 | 31242959 | 20 
4 41 | 3293374 | 9473035 3381571 | 29572050 10556279 | 31217081 | 19 
{| 42 - 3256130 9472103_ 3384513. 29543727 10557318 _31190252 | 18 
1-743 | 3208885 | 9471170 3388056 | 29515453 10558358 | 31163472 | 17 
44 | 3311640 | 9470236: 3391299 | 29457227. 10559399 | 31136740 | 16 
- 45 | 3214395 | 9469301 - 3394543 | 29459050 10560441 | 31110057 | 15 
46 | 3217149 | 9468366 3397787 | 29430921 10561485 | 31083422 | 14 
47 | 3219903 | 9467430 3401032 | 29402849 10562529 -| 31056835 | 13 
4% |_3222657 | 9465493 3404278 | 2937407" 19563575 _[_31030296 | 12 
9 | 3225410 9465555 3407524 | 29346022 10564621 j 31003505 | 11 
{. 50 | 3223164 | 9464616 3410771 | 29318885 10565669 | 30977363 | 10 
- $1 | 3230917 | 9363676 | 3414019 | 29290995 10566718 | 30950967 | 9 
|, 52 3233670 | 9462736 - 3417267 | 29263152 10567768 | 30924620 8 
- 52 | 3236422 | 9461795 |. 3420516 | 29235358 10563819 | 30598319 | 7 
* 54| 3239174 | 9460853 3423763 | 29257610 10569871 | 30872066 | 6 
55 | 3241926 | 9459919 3427915 | 29179909: 10570924 | 30845860 | 5 
, $6:| 3244678 | 9458967: 3430266 | 29152256: 10571978 | 30819702 | 4 
1 57| 3247429 | 9455023, 3433518 | 29124649 10573034 | 30793590 | 3 
58 | 3250180 | 9457078 3436770 | 29c97089 10574090 | 30767525 | 2 
© | 59 | 3252931-| 9456132 3440023 | 29069576 10575148 | 30741507 | 1 
60 | 3255682 | 9455185 3443276 _| 29042109 | _10576207 f_30715535 | © 
[N,, Co-Sine N, Sine. | .V. V.Co-Tang.| 1 N. N. Tangent. N.Co-S ecant.' N, \ N. Secant.” M 
71 DEGREES. 1H 
\ Latitude: 37 Deg: © oo Min: : North Declinaticn. | 
_[o]4 2144-4] 6[d[BW 20]d/ 12]4|14 [4 16]4| 15|4/ 20[d, 22 [4/233 
. \b.m.'m.\b. m.m. . nj. 16. ot, 1b m.m.\b. m.'m.|b. m.\m.\6. m.|m.|\b. m.\93. \b. m.|\m.\b. m.\m. \b. m\m. |6, m. 
N|i2-0| 12.0) |12.0} [12.0] [12-0] [12.0] [12-0] [12.0 |12.c] [12-c] 12.0} [12-0] [12.0 
[I 0-27 10.26 110.25] 110:24|. 110-23] 210-21] 1,020] 110.19; 110-15] 21-16} 210.14] 10.13! Tſo.12 
2 (0.56|_20-54 210-52|_3j0-49| 310-46; 316-43] 20:41] 312-38] 3/2-25| 310-32] 3Þo-29} 310-26, 210.24 
- | 3 [1-28 41-24, 4/1-20 411-16] 4.112 4|1-08| 4;1-04| 4|1-00| 40.56 412-52] £10+47] 690-41]- 31038 
. 4 [2-04] 511459; .511.54]- 611.48 6j1-42 611.36 5/1431} 6[1+25| 6[1+19 61.13 611 .07 711-00 510455 
5 [2-48 72:41 712-34 _7]2-27|_712+20] 812-12] 72-05 _$/1-57]_$11-49]_5[L-41 11-331 gf1-24]_7|1+17 
| 6 [3-42] 9/3-33| 93-24] 9[3-15| 913-06] 9/2457] 9/2-48|112-38[10/2.25[15/2-15[19]2.08 1111.57) 911-48] 
7 [4-47 10g. 37,10 £-27110]4.17/10j4-07]1113+56[11\ 3-45] 11]3-34[12]3+22|12|7+1C|£2]/2+58[13 2.45)1112-24 
WE6.00105-501115.3911115.28[11]5-17[1115-06[12 4454] 12/4-42/12[4+30i% 415/13 4-05115[3-5011113-3 
1 "LI | | | ]6-22}1'6.11]11]6.001 2[5.43/12:5-36/1214.24 131515 1115-00 
2 6.44 11 6433 F 6.25 
By 
| | | p | | 


” : 


_— 


Bos. —_———_—— 


"Artificial Sines (, yy =_ | a 


147 © 
18 DEGREES. 
SS 4*- Sine. _ | L.C Co-Sine. | | L. Targent. _£. Co- Tang. | __£+ Secant. | L.Co-Secant, 
30 |.9-5914764 | 9.9769566 | | 95245199 | 10:4754801_ | [10.0230434_ 20-0099 '5 | 30 
31 | 9:5018535 | 9.9769143 9+5249395 | 104750625 | | 10-0230857 | 10-4531452 | 29 
32 | 95022398 | 9.9768720 945253559 | 10-4746411 | | 10.0231250 10. 4977692 | 28 
33 | 9+5026075 | 9-9765296 9+5257779 | 19:4742221 | | 10.0231704 | 1044973925 | 27 
24 | 950298338 | 9.9767572 9+45261966 | 10.47385034 | 19-0232128 | 1044970162 | 26 
35 | 945033597 | 99767447 9-5266150 | 10.4733550 | | 10.0232553 | 10.4966403 | 25 
26 | 9-5937353_| 949767022 9+5270331 | 104729669 | [_19-0232975 10-4562647 | 24 | 
37 | 9+5041105 | 9-9766597 945274508 | 1044725492 | 10-0233403 | 10-495 8895 | 23 
28 | 95044353 | 9-9766171 9.527862 | 10.4721318 | 10.0233529 | 10-4955147 | 22 
29 | 9+5045598 | 949765745 9-5252853 | 1044717147 10-0234255 | 1044951402 | 21 
40 | 945052339 | 949765 3g5 9-5257021 | 10.4712979 | | 10.02346$2 | 1044947551 | 20 
41 | 9+5056077 | 99764591 9-5231156 | 10.4705314 | 10.0235109 | 10.4943923 | 19 
_42_| 9:5959811 | 99754464 | | 9:5295347 | 19:4704653_| | 10:0235536 | 10.4940189 | 18 
43 | $+59253542 | 9-9764036 9+5295505 | 10-4700495 | | 10-0235964 | 10:4936458 | 17 
44 | 95057268 | 99763608 9+5303661 | 104696339 | 10.0236392 | 10.4932731 | 16 
45, | $+5070992 | 9+9763179 9+5307813 | 10.4692157 100236821 10.492g9008 | 15 
45 | 945274712 | 99762750 95311961 | 10.4688039 | | 10.0237250 | 10.4925288 | 14 
47 | 9+5075428 | 9-9762321 9+5316107 | 10.4633593 | 10.0237679 | 10.4921572 | 13 | 
_48 | 9-5082141 | 9-9761591 | | 9:5320250 | 10-4679750 | | 100235109 | 10.491 7859 | 12 
49 | 9:5085850 | 9:9761461 945324339 10+4675611 TY 10-92355 39 10-4914150 1 
50 | 9-5089556 | 9.9761030 9+-5328526 | 1044671474 | | 10.0239972 | 10.4910444 | 10 
51 | 945093258 | 9-9760599 945332559 | 1044667341 100239401 | 10-4906742 | 9 
52 | 9-5296955 | 9.9760167 945336759 | 1044663211 10.0235$33 | 10.4903044 | $ | 
53 | 9-5100651 | 9.9759736 9+5340916 | 10.465g084 | | 10.0240264 | 10.4%99349 | 7 
_54 | 95104343 | 9:9759393_| | 9:5345040 | 10-4654960 | | 19.024c697 | 19.4395557 | _6 
55 | 9+5108031 | 9-9755870 9. 945349161. 10-4650839 I0.C241130 10-459196g 5 
56 | 95111716 | 9.9755437 945353278 | 104645722 10.0241563 | 10.4588284 | 4 
57 | 945115397 | 9-9755004 9+5357393 } 1944642607 10.0241996 | 10-4884603 | 3 
53 | 3-5119074 | 99757570 9-5361505 | 10-4633495 10.0242439 | 104380926 | 2 
59 | 9+5122749 | 949757135 9-53655613 | 1044634357 [9.0242365 | 1044877251 | 1 
60 | 9.5126419 | 9.9756701 9-5369719:1 10. 10. 4630291 | 10.0243299 | 10.48735$x | © þ 
L. Co-Sine. | L. Sine. | L.Co-Tang. * I. Tangent. L. Co-Secant.l I. Secant. .M 
7.1 DEGREES. 
Latitude 37 Deg. oo Min. South Declination. — 
 [To1di2|d4| 41d] 6 |d\ 8 |4'10|d| 124. 14 d\ 16| 6|4 13]4/20] al 22 4230] 
—|b. m.\m b. m.| m.\b. m.| mb. m.|m.1b. m | mb, ma.) 1/6. m. 1m. b. m | mb. m..m.'b. m.. m.b, m.\ m. m.|b. mimlb. ml 
SN|12.0 [12.0 I2.c| [12.0] [12-c] 12.0 112.0 [12-0] 112.0 [12.0 [12.0 112.c} [12-0 
I J0+27 1,0.28 I [0425 1/0430 2109-22] 20634 110435 19436] 1« 2+37) 2.0, 39] 210441 fs 2] 110443 
2 [0.56|_2 20.58 _ 211-0} 311-03|_3 1,06 31-09] 21-11 3 Lift 2:17 205 «20] 3/1423 3/126] 1 11-297} 
3 [1.28] 3 3/131 *31] 411-35] 411-39] 411-43] 41-47] 41-51} 41-55 41:59} 52-04] 5/2.09 5[2-14] 312-19) * 
4 |2-04| 72-11] 5j2.16} 5/2-21 512+26 62.32 512*37 62443] 62, 47 62.55] 613-01] 71305 58.14 
5 [2-48| 9/2:57|_6]3-03|_7/3-10] 7]3-17]_7 3:24] 713+31 _5 3:39| $3-47| $3-55! $14.03] 94-12] 74-19] 
6 [3-42|1113-53 $14-01 5/4. 9 $14.17] 94-26 E | 
7 4-47/13|5+ *IO| 9150S] 915.18 | | 
WE FEY Lb: ER T-5 3 4 bs Ki 


atm Mee... ave? ie 4 


4 Ti-z Ln of Natural ans 


” a R_. 


W. . 


3 19 DEGREES. 
MM | N. Sine, Ine. |N.C Co-Sine. N, Tangent. N. Co-Tang, N. Secant. \N.C0-Seoant.f 
[oo | 3255682 | 9455185 3443276 | 29042109 10576207 | 30715535 | 60 
- 1 3253432 9454233 3446539 29014688 10577267 | 30689610 | 59 
2 | 3261182 | 9453290 3449785 | 23987314 10573328 | 30663731 | 58 
F 3 | 3263931 | 9452341 3453240 | 28959956 10579390 | 30637898 | 57 
4 | 3266681 | 9451391 3456296 | 25932704 10582453 | 30612111 | 56 
* 5 | 3269430 | 9450440 3459553 | 25995467 10581517 | 30586370 | 55 
—6 |_3272179 | 9449459 | 3462510 | 25379277 10552583 | 30560675 | 54 
7 | 3274928 | 9443537 | 3456063 | 28851132 | 10583649 | 30535026 | 53 
8 | 3277576 | 9447584 | 3459327 | 23924033 ' 10584717 | 30509423 | 52 
' 9 | 3250424 | 9446630 | 3472556 | 23796979 | 10585786 | 30483864 | 51 
Ic | 3283172 | 9445675 3475545 | 28769370 | 1g586855 | 30458352 | 50 
11 | 3255919 | 9444729 3479107 | 23743007 10587926 | 30432884 | 49 
12 | 3255666 | 9443764 3452368 | 28716088. _10583999 | 30407462 | 48 
| 13 | 3291413 9442507 3455639 | 23639215 10590072 | 30352084 47 
14 | 3294160 | 9441849 3438893 | 28662386 I0591146 | 30356752 | 46 
15 | 3296906 | 9440890 3492156 | 28635602 10592221 | 30331464 | 45 
16 | 3299652 | 9439931 3495420 | 25608563 10593298 | 30306221 | 44 
17 | 3302398 | 94393971 3495655 | 28582168 10594376 | 30281023 | 43 
18 | 3305144 | 9435010 3501950 | 28555517. 10555454 1_30255868 | 42 
I9 | 33-7859 | 9437045 3595216 | 28525911- 10596534 | 30230759 | 41 
20 | 3310634 | 9436055 3598433 | 28502349 10597915 | 39205653 ] 40 
' 21 | 3313379 | 9435121 3511750 | 28475531 lo5g8697 | 30120672 | 39 
+ 22 | 3316123, | 9434157 3515018 | 28449356 1059975t | 30155694 | 38 
23 |. 3315867 | 9433192 3515257 | 25422926 (0600865 | 3013760 | 37 
24 | 3321911 | 9432226 3521550 | 25396539 10601951 | 30105870 | 36 
"25 | 3324355 | 9431260 3524326 | 28379196 10603037 | 300$1024 | 35 
>26 | 3327099 | 9439293 2528097 | 28343596 10604125 | 30056221 | 34 
27 | 3329841 | 9429325 3531368 | 28317639 10605214 | 3c031462 | 33 
28 | 3332534 | 9425356 3534640 | 25291426 ; 1©6C6304 | 22006746 | 32 
| 29 | 3335327 | 9427386 3537913 | 23265256 | 10607395 | 29952073 | 31 
; 30 | 3339069 | 9426415 | 3541186 | 28239129. 10508487 | 29957443 | 30 
IN. Co-Sine.|l N, Sins. N, Co-Tang |, N. Tangent. IN.Co Secant.| N, Secant. | M 
To DEGREES. PO EF ue 
Latitude 33 Deg. © oo Min. MNorth Declination. 
| o [4.] 2 4] 4 |4: 6 [d| 8|4{10|4|12|4,14|4; 161d.| 18} d| 20|d\2271d[23% 
hb. m|n.'b. m.\m.th, m.\m.|b. m.\m.\b. m. m.|þ. m. m.\b. m.. mh. ara If} bm. m. b. m.\ m6, 9m. 
SN 12.c| 112. 12.0] [12.0] [12-0] [12.0] 112.0 [12. | [12,0] [12.0] [12.0] [12.0! [12.0 
« 1. 0.25 1,0-27 115-26] 110.25] 219-23] 210.21 119.20, 1'o.19) 10.15; Ho17] 210-15 20.13, 10.12 
lo.57 44-2439 954 312-48 3.294 43, 3.0 2-49] 39:37, 36:34] 3-314 3'0.28 210.26} 
L-29| 3/1-26| 4[1.22| 4/T.1E| 41-14} 41-10] 4[1 06 41 +©2] 4,0. 59, 4'o. 54] 5Þ-49] 50.44! 3/091 
2.06] 5/2+I1j 5/2.16\ 5|2.21| [2-27] 6,1+39] 511434 6.1.29] 61.22! 6/1, 16; 6j1.10| 61.0 | 5/059 
2:511_7/2-44_ 712-37] 7|2-30| 7/2-23 8215] 712-08_7 7 2.01 KL 553) $ Lt 45) 811-37 227 $129 2-52 
3-41] $,3+ 33] 513-25] $13.17, 13-09] 83-01] 9/2452 92.4 43 10/2. 33 10/2+23|19ſ2-13/102, 93/9 911-54 
4-48] 9/4+39| $/4+30| 9[4-21/10]4-L TL04-OT[LI[4.50 17, 4+39 Lg 27,12/4415|1213+03[13'24 50/102, 40 
E6.00[10/5-50,10/5-40,1015.30,11]5-19]11.5-08T 114. +57 124.45 [24:33 12jh 21|12/4-09/143. 3:55/10.3-45 45 
'F 6.22/11]6.11.11'6.co)7 1,5.49411!5 -* 38/1215-26 125.14/10j5.04 
4 | | We FT 


- PE: 
=p <:fi..* " 
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Fw 


Fangents, and Secants. 


»HSCRUAdT ah .. 


© Artificial Sines 149 
iy DEGREES. 
M } L. Sime. | I.C 0-Sine, L. Tangent.  L. L. Co-Tang. | | L£ Secant, | £. Co-Secant. | 
oO | $9» "95126419 9-9756701. 945369719. 1044639281 10« 0243299 _ 10-4373581 | 60_ 
IT] 9$-5130086 | 9.9756265 9+53735321 10..46261 79 100243735 | 10-4569914 | 59 | 
2 | $+5133750 | 9-9755$30 95377929 | 10.4622 24 19.0244179 | 19-45$66259 | 58 
3 ] 955137410 | 9.9755394 oh 5382017 10-4617983 120244606 | 10.4262590 | $7 
4 | 945141067 | 9:9754957 9.53$6110 | 104613590 10.2245403 | 1044858933 | 56 
5 | 9453144721 | 9.9754521 9+5399209 | 104609500 10.0245479 | 10+4355279 | 55 
6 |_9:3145371_| 9-9754033 | | 9.5394287 | 10-4605713 10-2245917 | 19-4851629 | 54. 
7 | 95152017 9g.9753648 Ge 5398371. 1044501629 10-0245354 10-4847983 $3 
$ | 9-5155660 9g.9753208 9.5402453 | 1044597547 10.0246792 | 10-43844340 | 52 
9 1,9:7159300 ,9.9752765 94546531 | 10-4593469 10.0247231 | 10.4340700 | 51 
to | 9-5162936 9-9752330 9.54106c6 | 1044589394 10.0247670 | 10.4837064 | 50 
I1 | 945166569 9g.g7519591 9.541467$ |] 104555322 10.024$109 | 10-4$33431 | 49 
12 | 9-5170198 949751451 | | 9.5415747 | 1044551253 | | 100248549 _10.452g802 | 48 
"13 | $-5173324 943751011 g+<422%13 | 10e4577197 1100245989 | 1044826176 | 47 
14 | 945177447 9+9750570 9+5426577 | 104573123 10-0249430 | 1044522553 | 45 
15 | 9-5181068 9g.g750129 9-5430937 | 10+4569063 10-0249971 | 104819934 | 45 
16 | 945154652 9g.9749655 9+5434994 | 10-456< 2006 1042250312 | 1044515318 | 44 
17 | 9-51538295 $9.9749246 95439048 | 195-4560952 10-0250754 | 104811705 | 43 
18 | 9-5191994 9.9748804 | | 9.5443109 | 10.4556900 | | 19-2251196 | 104808096 | 42 - 
19 | 9$-5195510 , 9.9749361 9. 5447145 194552352 10.0251639 | 10,4504490 | 41 
20 | 9-5199112 9g-9747918 94545115 IS. 4545807 10.92520832 | 10.4$00588 | 40 
21 | 9+5202711 | 943747475 945455235 +49 10.0252525 | 1044797259 | 2 
22 | $-5206307 | 9+9747031 945459276 | 10-4540724 10.0252969 | 10.4793633 | 38 
23 | 945209599 | 99746537 9.5463312 | 10-45 36588 10. 0253413 104790101 | 37 
£24 |_9:5213438 | 9.9746142 | | 95457346 | 104532654 | | 19:9253355 | 10.47865I2 | 36 
25 | 9+53217074 | 9-9745697 945471377 | 10-4523623 10% 5254303 "1044792926 35 
26 | 9+.5220656 | 9.3745252 9.5475405 | 1044524595 10.£254745 | 10:4779344 | 34 
27 | 945224235 | 9-9744506 945479430 | 19+4520570 10.0255194 | 10.4775765 | 33 
| 23 | 9-5227811 | $-9744359 9-5483452 | 10-4516545 1C.0255641 | 10.4772109 | 32 
| 29 | 9+5231353 | 949743913 0.5487471 10-4512529 10.c2560%7 | 19,.4768617 | 31 
[_32 | 9:5234953 | 9:9743465 | | 9-5491457 | 19:4508513_| | 19:<256534 | 10:4705047 | 30 
| IL. Co-Sine. | I. Sine, © | F » Co-T arp. | L L. Tangent. | L. Cor Secart. L. Secant. | M 
be TW DEGREPFTS 
4. kD. . MM - gi 
Latitude 38 Deg. oo Min. South Deciination. | 
_|[o[|4/2|4] 4]|d| 6 1d 8 4 101d. 12 | d. 14/4 16| d, 18; a. 20|d 224.1233 
b. m.| m b. m.|\m.þ, m.\mb. m) m.b. m.\ m. bh, m. [18. b. m. n.b.m.m TI 'm. bum, m. F, 1. m Falm|6 m 
S 112.0 [12.0 [12.5 12. 12.0 2.0 12.9 (12.0; 12.0! [12+ 2 112.0) [12-0 {12.0 
1 [0.25 1 0.22 (0-30 110.31} 11+32 2/0434 ? 0.35] 1.0.36 110-37] 20-79! 20-41 110-42 210.44 
22.P:57]_2Þ:59! 211-01] 211.09) 21105] 3)1-10] 21:12 311-15) 3]t15] 3/1-21) 3/1424) 311-27 21-26 
3 |\1-25] 4/1433, 411437! 41-41] 411-45} 4 1-49 41+53| 4\1457 4[2-O1] 42-05, 52:10! $2. 15 32-18 
4 2.06 512.11 512.16; 6 2-22 612+ 25, 6 2.24| 5 2439' 62.45! 6[2-51] 62.57] 63.03] 63 3-0 </2.14) 
5 PeS1 2. 8 7) 15 713422! 713+ 29 2 21229) 3+33' 713-49, $[3-48 $3.50 £6] $4.04 94-19% ©4197 
[3+ +52) 94-11) 914-20, 914-2 | 


_—_Y nia TD * 1 cas 
\q 


mA Tarr of Nawd 


Z #- —— 


. F * LS : 


9 DEGREES. 


N. Sine. |N. Co-Sine. N, Tangent. N. C0-Targ.| N. Secant. |N.Co-Seoant. 
3335069 | 9426415 3541156 | 28239129 10698457 | 29957443 
3340810 | 9425443 3544460 | 28213045 10609589 | 29932856 
3343552 | 9424471 | 3547735 | 28187093 10610675 | 29908312 
3346293 | 9423498 3551910 | 25161004 10611779 | 29883911 
3349034 | 9422524 3554286 | 28135048 10512367 | 29859352 
3351775 | 9421550 3557563 | 28109134 10613965 | 29835936 

_36 3354510 | 9420575 | _3569849 | 26083263 10615064 | 29810563 
3357256 | 9419599 3554118 | 28057433 40616164 | 29756231 
3359996 | 9413622 3567397 | 23031646 10617265 | 29761942 
3362735 | 9417644 | 3570676 | 28005901 10615367 | 29737695 
3365475 | 9416565 3573956 | 27380198 19619471 | 29713490 
3368214 | 9415655 3577237 | 27954537 10620575 | 29589327 
3379953 | 9414795 | 3589518 | 27928917 _10621681 | 29655205 
3373691 | 9413724 3583800 | 27903329 10622788 | 29641125 
3376429 | 9412742 3587083 | 27877802 10523896 | 29617087 
3379167 | 9411760 3599367 | 27852307 10625005 | 29593090 
2381905 | 9410777 3593651 | 27826853 10626115 | 29569135 

| 3384642 | 9409793 3595936 | 27801440 10627227 | 29545221 
3357379 9405808 3600222 | 27776069 10628339 | 29521348 
3390116 | 9407322 3503508 | 27750735 10629453 | 29497516 
3392853 |. 9496535 3695795 | 27725448 1063056$ | 29473725 
3395589 | 9405848 3610083 | 27700199 10631684 | 29449975 
339$325 | 9404560 351337l | 27674990 | 10632801 | 29426265 
2401060 | 9403871 3616660 | 27649522 10633919 | 23402597 

54 | 3493795 | 9492551 _3519950 | 27624695 10635935 | 29378968. 
3406530 | 9401590 3623240 | 27599598 10636158 | 29355380 
3409265 | 9400399 3626531 | 27574561 10637289 | 29331833 
3412000 | 9399907 3629823 | 27549554 10638403 | 29308326 
3414734 | 9399914 3633115 | 27524558 10639527 | 29284858 
3417468 | 9397920 3636408 | 27499661 10640652 | 29261431 

* 3420202 | 9396925 3939722 | 27474774 _10541778 | 29238044 

N. Co-Sine.) N, Sine. N.Co-TangIN, Targent. N.Co Secant. N, Secant. 

% DEGREES. 
Latitude 39 Deg. co Min. North Declination. 
[oſ|4|2 |d| 4 |d. $ [4/10|d/12|d, 14 d.|18|&|20|d, 22 
bh. m|n.\b. m.|m.\b. m.|m b. m.\a.1b, m.[m,h. m. m.|þ. m.\m.þ. m. m.b.m.|m\b. m.| m.\b. m 
SN 12.0] |12.0] 112.0 12. |12.c| [12.c} [12.0 [12.c| [12-0 [12 
I 0-39] 110435) 110.37] 1 0-34] 210-22] 110-21] 1 C+20 | 10-15] 210-16] 20.14 
2 j0.58] 20.5 210.54, 2 45] 39:45] 20-44] 39:41] 30-32] 3(0:35|_3[Þ+32]_20:30 
1.31] 3/1-28| 4[1.24| 41. 1.16] 41.12] 4{1.05j 41-04] 4 1-00 4/056 515451] 40.47 
4 [2.09] 5/2-04| 5/1459] 5/1. [1-4] 61-42] 51437 6 1.31 611-19 611.13] 61-07 
12:53]_612-48| 712-41|_7/2-34| 7/2:27| 72:19] 7/2:32|_7.2:05] $.1+57] $/1:49] 51-41] $1.33] 6 
6 [3-47] 813-39] $13-31| $ 3-14] 93-05] 912+-56| .9/2.47 10/2-23|19]2+-18]10 2,08 
7 14-50 914-41 914-32 10 4-12]110 4-02[10]3+52/11/3.41 [13-301 3.19|1113-08 122.56 
WE6.00/10/5-50,10(5-40,10 5-20|105-10/11]4.59/11/4-48/11/4-37124-25|1214+13/13/4:00/19 

6.22/10[6.12}10 6.02 1115+40{1115+29113 5-16 

6.45/10 6.35 


d O— 


- 


9 DEGREES. 


M| £4 Sine. | L. Co-Sme. L. Tangent. | L. Co-Tang. I. Secant, L. Co-Secan. 
'20 9:5234953. 949743466 _  9:5491487 19-4508513. 10.0256534 10-4765047 | 30 
"3x | 95233518 | 99743018 9-5495509 | 109-4504500 19.0256982 | 10.4761492 | 29 
32 | 95242001 | 93742570 945499511 | 10-4500489g 10.9257430-| 104757919 | 28 | 
23 | 945245640 | 9-9742122 945503519 | 10-4496458t 10-9257875 | 10-4754360 | 27 ÞJ*® 
34 | 9:5249196 | 9-9741673 9+5597523 | 19+4432477 10.2255327 | 104759504 | 26 Þ1 
235 | 9+5252749 | 949741224 9-5511525 | 10:4453475 10.0258776 | 10944747251 | 25 
36 | 9:5256293_* 9.974074 | | 9:5515524 | 19:4434476 | | 19:5259226 | 19:4743702 | 24 
"37 | 95259344 9+9740324 95519521 | 1044430479 19-0259676 | 10-4740156 | 23 
33 | 945263337 | 9:9739573 945523514 | 10+4476456 10.0260127 | 10.4736613 | 22 
39 | 9:53266927 949739422 9+45527504 | 1944472496 10.0269578 | 10-4733073 | 21 
40 | 9+5270463 9+9738971 945531492 | 19-445$508 10.0261029 | 10.4729537 | 20 
41 | 9453273997 949735519 945535477 | 19:4454523 10.9261451 | 10.4726003 | 19: 
_42 |_9:5277525 9-9738967 | | $-5539459 | 19:4460541 | | 19:0261933 | 19:4722474 |_18_ 
43 | 9-5281053 949737615 | | 9:5543438 | 10+4456562.| | 10-0262385 | 10-4715947 | 17 
44 | 95254577 9+9737162 945547415 | 10-4452585 10.0262539'| 10-4715423 | 16 
45 | 9:52553097 949736709 9+555139S | 10-4445612 10-0263231 | 10-4711903 | 15 
45 | 9+5291614 9g-9736255 945555359 | 10-4444541 10.0263745 | 10.470$386 | 14 
47 | 9:5295125 99735801 9-5559327 | 10-4440673 10.0264199 | 19-4704572 | 13 
48 | 945298638 9+9735346 9-5563292 | 10-4436709 10.2264654 | 10-4701362 | 12_ 
a9 | 9.5302146 949734591 9-5567255 | 10-4432745 10-0265109 | 10.4697854 | 11 
50 | 9-5305659 949734435 9+5571214 | 19-4428756 10.0265565 | 10.4594350 | 10 
51 | 945309151 | 9$-9733980 945575171 | 1044424529 19.0266020 | 10-46g90849 | 9 
52 | 95312649 | 949733523 9-5579125 | 19-4420875 10.0266477 | 10-4637351 | 8 
53 | 9:5316143 | 9-9733067 9-5583077 | 104416923 — 0266933 | 10-46339857 | 7 
_54 |_9+5319635 | 9-9732610 | | 9.5587025 | 104412975 | | 10-0267390 | 10.4680365 | 6 
55 | 945323123 | 949732152 9.5590971 | 10-4429029 10. 10.0267848 10.4676877 | 5. | 
56 | 9.5326608 | 949731694 945594914 | 1044405086 10.0263306 | 1044673392 | & 
$7 | 9.53300990 | 949731236 9:5598854 | 1c-4401146 120268764 | 104669910 | 3 
58 | 9.5333569 | 94973077 9.5602792- | 1044357208 10.0269223 | 1044666431 2 k 
$9 | 945337044 | 94973031 9.5626727 | 10439327} 10.0269682 | 10.4662956 | T 
6 | 9.5340517 | 9-97398358_ | 9-5610559 | 10-4389341 | | 10-0270142 | 10.4659483 LE | 
| LI. Co-Sine. L. Sine, L. Co-Tang } A . Target. 'L. Co-Secant. L. Secant. M 
au 70 DEGREES. 
Latitude 39 Deg. oo Min. South Declination. 
LA dl 2 [4d 4 4 [4] 6 b- 8]4. 10|d. 12 4. 14|4116|4/ 18 4.) 20|d. 22 £1238 
b, m.| m.b. m.| mb. m.\ mlb. m m.Þþ. m.\m.|b, m.| m. b. m 00.\6.m.|m bb. 1m; m6.6; 1m; \m.b. m.|mb.m. , m.\" 
S N|12.0 [12.0 12.0] |12. 12.0] |12.C| '12.0] [12.0 12-0 {12.0} 12.0 [12 12.0 
1 [0-29] 10.30] 110.31} 110.32] 110+33]| 210-35] 1 0.36] 110-37] 1Þ+35| 110-39] 210-41] 10:42 210.44] 
2 P:58J_2/1-00] 211-02] 311.05| 311-08] 3/111] 21-13] 3/1-16|_3]t-19]_3/1-22 3/1-25 25]. 2.1-21_NI00 
3 |1+31] 4/1+35} 411439 411-43 4j1+47] 4/1+51] 4 155 4/1 59! 4/2-03| 42-07] 4/2-11 5 21 3/2-19}* 
4 |2-Og] 512-14] 5/2-19| 512.24] 512-29] 6/2435 52.40 6.2.46 612.52} 6.2455 613+ 04} 63-19 5/315 
5 [2-53 _$12-591_713-06|_713-13}_713-20 7(3-27 7.3+34| 713-41] 513-49 $/3.57}_5/4-05 .o5| 84-13) 714.20" 
6 13-47] 813-55] 814.03] 8{4.11} 9{4-20| 9 4-29 
7 (4-50 | 
30> MG. al FE = et - 225) 2) 20 ONS ORE OE I FR I Oo 2 


" oF” th 
4 k 0 
SE.» . Y 


>, 
by 


»* * 
PY 


a) 23 £4 IP 


2eDEGREES” ©” 


X #4; as þ _ 
WPY.2 1+ 808 6 TY FEY 


MTN: Thee. |. Co-Tie} TV: Taxgen. [V. Co-Targ: I. Secant. |N.Co-Secant. 
--.0 | 3420202 | 9396926 | 3639702 | 27474774 _ 10641778 | 29238044 | 60 
I | 3422935 | 9395931 3642997 | 27449927 10642905 | 29214697 | 5g 
- .2 | 3425668 | 9394935 3645292 27425120 10544033 | 29191389 | 58 
3 | 3428401 | 9393938 3649900 38 | 27400352 10645163 | 29168121 | 57 
4 | 3431133 | 9392940 36528385 | 27375623 10946294 | 29144892 | 56 
5 | 3433365 | 9391942 3626182 27350934 10647426 | 29121703 | 55 
| 6 |_3436597 | 9399943_ 3659480 | 27326284 10648559 |_29098553 | 54 
7 3439329 | 9339943 3662779 | 27301674 19649693 | 29075443 | 53 
3442060 | 9388942 3656079 | 27277102 10650828 | 29052372 | 52 
9 | 3444791 | 9387940 2669379 | 27252569 10651964 j 29029339 | 51 
1o | 3447922 | 9356937. 3672680 | 27228075 10653101 | 29006346 | 50 
7] 11 | 3459252 | 9385934 3675982 | 27203620 10654240 | 28983391 | 49 
'] 12 | 3452982 9384939_ 3679254 | 27179204 10655380 | 28960475 | 45 
FI 13 | 3455712 | 9383925 3682587 | 27154826 10656521 | 28937598 | 47 
4 14 | 3458442 | 9382919 3685891 | 27130437 10657663 | 28914760 | 46 
4 15 | 3461171 | 9381913 3689195 | 27106156 10658807 | 25891959 | 45 
J 16 | 3463900 | 9382906 3692500 | 27081923 10659951 | 28869198 | 44 
1 17 | 3466629 |-9379398 3695806 | 27057699 10661097 | 25846474 | 43 
1 238 |_3459357 | 9378889 _ _3699113 | 27033513 10662243 | 28823789 | 42. 
4 19 | 3472085 | 9377879 3702420 ! 27029364 10663391. 28801142 | 41 
1 20 | 347413 | 9376869 3705728 | 26985254 10664540 | 28778532 | 40 
| 21 | 3477540 | 9375358 3709037 | 26961181 10665690 | 28755961 | 39 
4 22 | 3480267 | 9374846 3712346 | 26937147 10666842 | 28733428 | 38 
4 23 | 3482994 | 9373833 3715656 | 26913149 10667994 | 23710932 | 37 
7 24 | 3485721_ 9372819 _ 3718967 | _ 26889190. _10669148 148 | 28688474 36 
£1 25 | 3483447 | 9371805 3722278 | 26865 267 10670302 | 28666053 | 35 
ET 26 | 3491173 | 9370790 3725590 | 26841383 10671458 28643670 34 
'T 27 | 3493999 | 9369774 1 3728903 | 26817535 10672615 | 28621324 | 33 
|] 28 | 3496624 | 9368757 3732217 | 26793725 10673774 | 28599015 | 32 
1 29 | 3499349 | 9367749 3735532 | 26769951 19674934 | 28576744 | 31 
Lf 30 | 3592074 |_9366722_ 3738847 | 26746215_ _19676094 |_28554509 | 30 
4 N, Co-Sine.' N. Sine. N.Co-Tang.' N. Tangent. N.Co-Secant.' N. Secant. ecans. || M_ 
3 5 & DEGREES. 
41 Latitude 40 Deg. oo Min. North Declination. 
= 4 <5 2 IS [4] 13]4| 20|4] 22 [4/233 
'1 Gm, m6 mum. 6. m m.:m. b. m.\mn.\h. m.'m.\h. m.'m. b.m. 1.1m. \b. 1.11, |b, m.\n. \b. m.\m.\b. m.\m. |b. m |m. |. m. 
47 110.2 28 110.27 10.26 iþ.25 210» 23 10.22] 112-21] 1/0+2C} 11-19] 210.17 20.15 10.14 
2 | 210-58 26. 5.56 -3þ. «53| 312-59 312-47] 2,9-45] _212-431_3{2:4©1_319+37| _312+34| 310+31]_210.29 
13 3/130, 41 1-26 411422 41 15; 4{Il+-14! 4 1-10] 41.06 4/1-02 45455] 410454] 510-49} 310.46 
17 5/2 2-06 $12.01] 511.56 $jI-O1 6/145] 51:40] 511435] 6j1-29] $j1-23 6/1.17 61-11 $11.06; 
1-52-59 _62:50, 712-43] 712-36] 7/229] 712:22|_7 2-15] 7/2:08]_7/2-01] 711-54] 81.46] 811-38] 711-31] 
'6 $/3-41 8 3-33 813-25| 813-17] $13-98| 9 2.59] 912-50} 912-41} $12+32] 9/2-23 EE $12.05! 
"47 914-42} 914.33] 914-24 9,4-15]1c[4-05]10, 3-55[10/3-4511c 2435 11[2-24 [113-13 3j11/3-02 1912.52 
PE 915:51110j5-41]1015.31110/5-21]1c|5-11]10 5.01} 1114-5011 114-3971 114+25[L 1141 7/12] 4-05 193-55] 
| TILT TT|T [6-221t0 6.12} 1016.02]1c|5.52)t0l5.q2}11 Ithak: 19] 915-10 
0 | 6.46 T jb $6.28 
| MES CIRIE? l 


tut » teins i are reds ale? 


PEE 


Artificial Sines, Tangenits, "and | reg 15 
20 DEGREES. 
| L. Co-Sine. TL. Targent. | L. Co-Tang. Ls Secants | Le CorSecant. Wo 
95! 2:539517 | 9-9729858 | | 95610658 | 10.4389341_ "19. _19-0279142 | 10.4559483 | 60_ 
"9-9729398 | | 95614588 | 1044385412 | | 10.027622 | 10.4556014 | 59 | 
9-9728938 ' 9.5618515 | 10+4381435 | 100271062 | 10.465 B48 | oY | 
9.9723477 9.5622439 | 1944377561 | | 10-0271523 } 10:4543085 | 57 
9-9728016 | 5 :4626360 10-4373640 19-0271954 ? 1044645625 | 56 
949727554 95630278 | 10.4369722 | | 10-9272446 | 10.4542168 | 55 
86 | 9-97270992 | | 9:5534194 | 10:4365506 | | 100272905 | 10-4638714 | 54 
949726629 | 9. 95639107 10. 0-4361393. 10.0273371 | 10. 16352 5263. 53 
9+9725166 95642018 | 10-4357992 10.0273534 } 1044631816 | 52 
9.9725 703 | ” aanoge 10-4354075 | 1040274257 104628372 | 51 
9-9725239 945649831 350169 | | 10274761 | 10.4624930 | 50 
9.9724775 9+5653733 | 19-4346267 ; 109275225 | 1044621492 | 49 
3 |_9:9724310 | | 9:5557633 | 19:4342367 | | 19:9275690 | 10.4518257 | 48 
29723545 9+5661530 | 10:4335470 | | 190275155. 10-4Si 4625 | 47 
9.972330 | 9.5665424 | 1044334475 | 12.02 276520 10-46111g6s | 45 
9+9722914 | 9.5669316 | 104330654 10.92770356 | 10-4607770 | 45 
949722448 ; 9+5673205 | 10-4326795 | , 10-9277552 | 1044504347 | 44 
9-9721981 | | 95677091 | 10-4322999 | | 10-9278019 | 10.4600927 | 43 | 
9-9721514 | 9-5630975 | 104319025 | 10.C275456 | 10. 109-4597511 * ! 42 _42_| 
949721047 | 9+5684856 | 104315144 | | 10-9275953 | 1044594057 | 41 
9.9720579 | 9.5688735 | 1044311265 | | 100279421 | 10.459c686 1 40 
9.9720110 | 9.5692611 | 10+-43073$89 | 100279890 | 10.45$7279 | | 39 
9.9719642 | 9.5696484 | 1044303516 | 10.023035 10-45$3874 | 38 
99719172 | 9.5700355 | 10-4299645 | 10.0280928 | 10445$0473 | 37 
9:9718703 | | 9:5704223 | 19:4295777 | |_10:9251297 | 10-4577074 |_36 
9-9718233 | | 9-5708288 | 104291912 | 100000009 1044573679 | 35 | 
9+9717762 | 9-5711951 | 10-425S049 | | 10.0252238 | 10.4570287 | 34 
9.971721 | 9.5715$11 | 10-4234189g | 10.0282709 | 1045668979 | 33 ' 
9.9716320 '9 5719669 | 10.42$0336 | 10-0283150 | 1044563511 | 32 | 
9.9716248 | 945723524 | 10442764765 | | 19.02$3652 | 10.4560127 | 31 
$3252 | 99715376 | | 9-5727377 |_10-4272623_ E- 100284124 | 19-4556747 |_30 
L. Sine. "Z.Co-Tang. | L. Tangent. L. Co-Secant. | L. Secant, | M_ 
69 DEGREES. 
Þ © 
Latitude 40 Deg. oo Min. South Declination. 
| + 4. 6 [4| $8 |4. 4014] 1214. 14|4, 16|d| 18|d]20|d) 22[d/238 
| þ. m.\m.þ. m.m m | 1. b,m.| m. b. m. m.b. mm. b. m.| m. b. m.l mlb. bom. om m|b. m. 
SN [2.c| [12.0] [12 [12.0 112.0 j12.5j 12-0] [12.0} [12.0 |12.ch [12-0 
I 5.31] 110432} 110+33] 20435] 1/0436 10. 37 1 1 0.38] 2 20.49] 210.42] 110443] 110-44 
2 1-09) 21.06, 311.99 3'1-12] 211-14/ 211-16, 31-19] 311-22] 311-25] 311-26] 211-30 
3 1-40) 4/1-44| 4 45) 41452] 4,1+56 42. 09] 42.04 4 2-05 = 12 $12.17] 312-20 
4 2.21 5/2+26| 512-31} 62.37] 512-42 52-47, 62453! 62.59 673-11 3-16 
LS [2-56 3:08/_713-15| _7[3:2%_7 3:29 23:35 77:43 77:99 87:59 Slac 5| $4.14] 64:20 
14-05] $14.13] 514-21] 9 4-30] 9,4» 39, $ 4+47 | 4-53 | 
5+O$| 915.17] $1526 | 


5 


A Tx _ 


of Natural and 


20 DEGREES. 


M j N. Sine. [N. _ N. Tangent.|N. Co-Targ. N. Secant. |N.Co-Secaut.| © 
_30 | 3502074 | 9366722 3735847 26746215 "10676094 285545099 30 
31 | 3504799 | 9355703 3742163 | 26722516 | 10677255 | 28532312 | 29 
32 | 3507523 | 9364683 3745479 | 26698853 10678418 | 28510152 | 28 
33 | 3510247 | 9363662 3745797 | 26675227 10679582 | 28488028 | 27 
34 | 3512970 | 9362640 3752115 | 26651638 10630747 | 28465941 | 26 
* 35 | 3515693 | 9361618 3755434 | 26628085 10681914 | 28443891 | 25 
39 | 3518416 | 9360595 | 3755753 | 26604569 10633081 | 28421877 | 24. 
37 | 3521139 | 9359571 | 3762073 | 26581089 ; 10684259 | 23399899 | 23 
35 | 3523562 | 9358546 | 3755394 | 26557645 | 10685420 | 28377959 | 22 
. 39 | 3526584 | 9357521 | 3763716 | 26534238 | 10686591 | 28356054 | 21 
: 40 | 3529306 | 9356495 | 3772938 | 26510867 | 10687763 | 28334185 | 20 
' 41 | 3532027 | 9355465 | 3775361 | 26487531 | T0688936 | 28312353 | 19 
j_42 | 3534748 | 9354445 | 3775655 | 26464232 _106g0110 | 26290556 | 18 
. 43 | 3537469 9353411 | 3782010 | 26440965 10691286 | 28268796 | 17 
44 | 3549190 | 9352392 3785335 | 26417741 10692463 | 28247071 | 16 
I 45 | 3542910 | 9351352 3738661 | 25294549: 10693641 | 28225382 | 15 
- 46 | 3545630 | 9350321 | 3791988 -— 4H 10694820 | 28203729 | 14 
p43 |_3551970 | 9345256 3795644 | 2632 186 10697152 28160529 N: £ 
| 49 | 3553759 | 9347223 3901973 | 26302136 10698364 | 28138982 | 11 
> 1. 50 | 3556508 | 9346189 3805303 | 25279121 10699548 | 28117471 | 10 
| $1 | 3559226 | 9345154 3808533 | 26256141 10700733 | 28095995 | 9 
"52 | 3561944 | 9344118 3811964 | 26233136 10701919 | 28074554 | 8 
$3 | 3564662 | 9343082 33515296 | 26210286 10793106 | 28053149 | 7 
- 54 | 3567380 | 9342045. 3818629 | 26187411 10704295 | 28031777 | _6 
: 55 | 3570097 | 9341007 | 3521962 | 26164571 10705484 | 28010441 | 5 
| 56 | 3572814 | 9339965 3325296 | 26141766 10706675 | 27989140 | 4 
IF 57 | 3575531 | 9338925 3828631 | 26118995 10707867 | 27967877 | 3 
* 58 | 3578248 | 9337387 3831967 | 26096259 10709069 | 27946641 | 2 
* 59 | 3580964 | 9336846 3835303 | 26073558 10710254 | 27925444 | 1 
' 6o | 2583679 | 9335804 3833640 | 26050891 _ IO07I1450 | 27904251 | ©. 
: N. Co-Sine.| N, Sine. N.Co-Tang|N. : Tangent. IN:Co- 0-Feeam, N, Secant, | M 
; 60 DEGREES. 
i Latitude 41 Deg. oo Min. North Declination. 
[_[eſ2]4|+ [4] 64 8]410|412]4]14[4 16]4/18]4]201422]d]Þ3 
om farl6. mim. [homme (6. mm. (6. mmm: m6 mm. Gom mem om endl ml em 
SNj12.0} |12. 12.0} [12.0] [12-0 [12.0 12.0] [12.0] |12. 0 [12.0 12.0 [12 12.0 
| 1: 0630 119-29) 112-28] 110.27 _ 200.24] 1 0.23] 10-22] 110-21; 29-19] 20-17] 110-16; 110.15 
' 2:[1.91} 210-59 = 57 22:55] 2221 3/249].P-47| 2 45 319-42  3]0- 2-391 _3]+36| 30.33] 2 210-31 
3: [1»35h 30-32} 410.28] 40-24] 419-20] 4'1.16| 4[1.12/ 4/1 oO8 "41-04 41-00! 415.56 40.52 46. 0.48 
b 4[2.13 512-08] 5/2.03| 5/158] 5/1-53 511-45] 511-43 511.38 61. -32 611 +26, 61.20] 61. 14 5/1 .O9 
5 [2-58] 612-52] 612.46} 7/2-39] 712-32] 72:25] 7/2:18|_72-11| 7.2:04\ 7/1:57_7/1-50| $1.42! 61.36 
+ 6-13-51] 313-43] $12.35| $13.29] $13.19] 83-11 £13.03] 82, 55] 92:46, 9/2, +37) 912-28, 102.18 "xT 
| 7 14+53] 914444! 914435] $14426| 914-17] 9.4-C5|1C[3. 5810/3. e45j10,3. 3810/3, «2519/3. 18.11 2 «07, 9/25 
E6.00] 915.51 _9,5-42| 915433/1015+23j105-13]1c 503,104.53 104. 4.43 1114+ 4:32}11 4+21 [124-09 944-00 00] 
1 4 6.23/10/6.13/10,6,03|10 5.53 10/543 tolc33/11'5.22 915-13 
2. | 6.46! 9.6.37 86. 29 
| || mal 
I ue" 


9 
IF. Y 
% 


+ Wo "_ 


+6 S6 +432 
LS > 


” o 
a — 


|, Sa 


tt. ths _ yy M—— ths. he... Mkt les. thn. MAM-.. ik. _—__ 


Triifect Sines, Tangencs, and Setants. 155 
29. DEGREES. —- 
M | L. Sine." | [. Co-Sine. |_£+» Tangent. | 1. Co-Taxg., | _£» Jecants | £. Co-Secant. 7 
70 | 9-5443253 | 9-9715876 | | 95727377 | 19-4272623 | | 100284124 | 10.4555747 | 30. 
21 | 945446632 | 949715404 9+5731227 | 10-4268773 10-0234596 | 10.4553379 | 29 | 
32 | 9-5450005 | 949714931 9+5735074 | 104264926 10-0285069 | 10.4549995 | 28 
33 | 9+5453376 | 99714457 | | 9+5735919 | 19442610581 10-0285543 | 1044546624 | 27 
34 | 9-5456745 | 99713984 | | 9+5742761 | 19:4257239 19-0286016 | 1044543255 | 26 
35 | 9-5460110 | 9-9713509 | | 945746601 | 19:4253399 10-0236491 | 10.4539890 | 25 | 
-36 |.9-5463472_| 99713035 | |_9:5750435 | 10-4249562 | | 10.0236965 | 10.45 $36528 | 24 | 
27 | 9-5466$32 | 9-9712560 | 945754272 10.4245723 10.0287440 | 1044533165 23 | 
38 | 9-5470189 | 9-9712084 | | 9-5758104 | 10.42413g6 100257916 | 10.4529811 | 22 | 
39 | 945473542 | 99711608 | $:5761934 | 1044238066 10.0288392 | 10.4526458 | 21 
40 | 9-5476393 | 9$+9711132 ' 945765761 | 10.4234239 10.0238865 10-4523107 ] 20 
41 | 9-5450240 | 9-97 10655 | 9.5769585 | 10.4230415 10.0289345 10-4519760 | 19 
42 | | 9.4 «5482585 | 9:9710178 | | 9:5773407 |_10-4226593 10.02389922 | 10.4516415 | 18 
43 "9-5486927 9$-9709701 | 945777226 10-4222774 10.0290299 10-4513073. 17 
44 | 9+5490266 | 99709223 945751043 | 19-4218957 | | 100290777 | 1044509734 | 46. 
45 | 9+5493602 997053744 9+5784858 | 10.4215142 | 10-0291256 10-4506298 | 15 
45 | 95496935 | 99723265 | | 9+575866g | 10-4211331 | | 10-0291735 | 10-4503065 | 14 
47 | 9:5500265 | 9-9707756 9+5792479 | 10.4207521 ; 10-0292214 | 10.4499735 | 13 
48 | 95503592 | 949797306 | | 945796256 10.4203714 | ! 100292694 _10-4496408 12 
49 | 945506916 | 949796526 9-5800090 | 10-4199910 | | 10:9293174 | 10-449308g || 11 
50 | 95510237 | 9.9796346 | 95503892 | 104196108 | | 10.0293654 | 10.4489763 | 10 
51 | 945513556 | 9$-9705865 | 95857691 | 10-4192309 | | 10:0294135 | 1944455444 | 9 
52 | 9.5516$791 | 949725383 | 9.58$11488$ | 10.4188512 ; 10.0294617 | 104483129 | B 
53 | 945520184 | 9.9704902 | | 9.5515282 | 10.4154718 | | 10.2295098 | 10.4479816 | 7 
54 |_9:5523494 | 9:9794419 | | 9:5319074 | 10-4150926 | | 10.9295551 | 10.4476506 |_6_ 
55 | 9-5526$01 | 9-9703937 | | 945522564 | 10.4177136 | | 10.0296063 | 10.4473199 | 5 
56 | 945530105 | 99703454 | | 95526651 | 10.4173349 | | 100296546 | 10.4469895 | 4 
57 | 95533406 | 9-9702970 | | 95530435 | 10-4169565 | | 10.0297030 | 10:4466594 | 3 
53 | 55536704 | 99702486 | | 9.5334217 | 10.4165 753 | 10-0297514 | 10-4463296 | 2 + 
59 | 945539999 | 99702002 | | 9. 5937997 10.4162003 Fon 0299998 | 10.4460001 | 1 
60 _9+5543232 | 9:9701517 | 9:5941774 | 104158226. 10. 0298483 11044456708 | © 
| L. Co-Sine. | L. Sine. I"Z-C L.Co-Targ. 7x T angent. F L. Co-Secant. | L. Secant. © M. 
FM 60 DEGREE S. =. 
Latitude 41 Deg. oo Min, South Declination. 
| [oJ92 |< 4 dl 6 |dj 8 |410|d.| 121d. 14+], 16]4|15|420| d} 22 d iz} 
b. m.\m b. m.| m.\b. m. m.b, m.\m.\b, m m | m.b, m.\ nm. b. m. m. m.b. m \m.b. m.\ra,'b. m.\ m.'b, m. m.\h. m " þ. m 
SN]12.0f [12-0} |12.c) |12.0! [12] [12.0] |12.0 |12- 5 12-0) |12-9} |12.0} |12.c} 12-0 
1 [0-20 10431 11-32] 110+33} 110+34] 20436] 110437 1 9. 35, 10439} 10. 40) 2/0. 42 +44] 110-45 
_2 j1-O!] 2 Ml 1.03} 2[1-05] 211 .07]_3[L.1c 31-13 2/1415 2/l+! 17 31-20 3223) 3/1-26 = «29 _2}1+3/1 
311-35 3/1 +38] 3/1-41} 411-45} 4j1-49] 41-53] 411-57 42-01 4 2.05| 4 2c 9 412-13 5/215 3/2.21 
4 [2-13 $ſ2-18 512-23] 512-28] 513-33] 62.7 512-44 52:49! 5 2454; 6 3.00 6/3-06| 6[3.12] 513-17 
[5 [2:58! 63:04] 63-10 713-17] 713-24 73:31! 713-35 _7 3:45 7 3:52, 23:59] 214-96 $4.14] 64-29 
6 3+5$| $14.06] $14.14] $14.22] $8 4.39; ; 
7 
WE 


: 
m_—__ — _ ” OY 


x Ants Mna<ar ak 7 cl 6% tb a þ* VS 
4 TavLler of Natural and 


7 256 
:: : DEGREE S. 5 
1 M { N. Sine. Ine. [NC Co-Sine, N, Tangent. N. Co-T ang. N. Secant. (N.Co-Secant.| 
—o | 3583679 | 9335804 - 3838640 | 26050891 | 10711450 | 27904281 | 6&0 
kJ "3586395 9334761 3541978 | 26025258 10712647 | 27883153 | 59 
2 | 3589110 | 9333717 3345317 | 26005659 10713844 | 27862059 | 58 
3 | 3591825 | 9332673 33848656 | 25983095 10715043 | 27540999 | 57 
| 4 | 3594540 | 9331628 3851996 | 25960564 10716244 | 27819973 | 56 
| 5 | 3597254 | 93395832 3855337 | 25933068 | 10717445 | 27798982 | 55 
| 6| 3599968 | 9329535. 3858679 | 25915606 | 10713647 | 27778924 | 54 
if7 3602682 | 9323457 3362021 | 25893177 ' 10719551 | 27757100 | 53. 
3605395 | 9327439 3865364 | 25870782 ; 10721056 | 27736211 | 52 
9 | 3608108 | 9326390 3868708 | 25848421 ; 10722262 | 27715355 | 51 
10 | 3610821 | 9325340 3872953 | 25526994 19723469 | 27694532 | 50 
| 11 | 3613533 | 9324289 3875398 | 25803809 | 10724678 | 27673743. | 49 
_32 | 3616246 | 9323238 357744 | 25781533 , 10725887 | 27652988 | 48 
13 | 3615958 | 9322186 3882091 | 25759312 10727098 | 27632266 | 47 
14 | 3621669 | 9321133 3885439 | 25737118 | 10728310 | 27611578 | 46 
I5 | 3624380 | 9320079 3885787 | 25714957 | 10729523 | 27590923 | 45 
' 16 | 3627091 | 9319024 3892136 | 25692530 10730737 | 27570301 | 44 
"| 17 | 3629802 | 9317968 3393456 25670735 10731953 | 27549712 | 43 
38 | 3632512 | 9316912 _3898337 | 25648674. _19733179 | 27529157 | 42 
19 | 3635222 | 9315855 3902189 | 25626645 10734338 | 27508634 | 41 
20 | 3637932 | 9314797 3905541 | 25604649 10735607 | 27458144 | 40 
21 | 3645641 | 9313738 3908394 | 25582686 10736827 | 27467687 | 39 
22 | 3643350 | 9312679 3912245 | 25560756 10735048 | 27447263 | 38 
23 | 3646059 | 9311619 3915502 | 25535858 (0739271 | 274268724 | 37 
24 | 3648758 | 9310558. 3913957 | 25516992 |_10742495 | 27496512 | 36 
25 | 3651476 | 9309496 3922313 | 25495160 10741720 | 27386186 | 35 
26 | 3654184 | 9308433 3925670 | 25473353 10742946 | 27365892 | 34 
27 | 3656892 | 9307370 3929025 | 254515gL 10744173 | 27345630 | 33 
41 28 | 3659599 | 9306306 3932336 | 25429855 10745402 | 27325400 | 32 
29 | 366230S | 9305241 3935745 | 25408151 10746631 | 27305203 | 31 
-30 | 3665013 | 9304175 _ 3929105 | 25386479 | 207d 10747562 | 27285038 | 30 
V. Co-Sine.| N, Sine. N.Co-Tang\N, Tangens.| N.Co.Secant.| N, Secant. |"M 
68 DEGREES. 
Latitude 42 Deg. oo Min. North Declination. 
T 2 [d. 4 [d\ 6 d\ 8 |d. 10|d, 12 [4 14|d. 16 418 | d. 20 | 4. 22| 4/232 
n.\b. m.\m. 1b. m.'11. |6. 19.11. [h. m.| m1. m.|1m.\b. m.| m.|b. m. == m.b. m.| mb. m.\ m. b. m.' mb, 
12.0) 12.0] [12.0] [12-0 [12.0 12.0] [12.0] [12.0 [12-© 12.0} |12. 12-0 
110+29) 115-28] 110.27] 110-26 210.24 I10.23| 110-22] 10.21} 110-20} 210-18; 10.17] 110.16 
2/29/2159  210-56|_319-53]_3/0-50]_210.45| 2.0.46 32:43] | 312-40} 310+37} 3.9434! 210.32 
311433] 3/1430 411.26] 41-22] 41.15] 4\r-14] 411-10 | 41-06 4/1-02| 412-58] 40.54] 3/051 
5| 512-10; 5[2.05| <[2.00| 5[1+55| 51-50] 511.44! 511-40 5|1- +35] 611-29] 6|1,.2% 61-17) 4/113 
_$12-54\ 6[2-48|_7[2-4x| 72-34|_7/2+25| 6/2.22|_7/2-15| 7,2-08 | 62.01| 7[1-54 54\_$1-45, 611-40 
713+46| 713+39, 513-31] 513-23] $/3-15] 8/307] 82.59] | 8/2451 9,2. 42} $12+33 102. 23, 712-16 
8 4-46; 914437 914-28] 9[4-19] 9 4-10] 914-01 9.3452 913+ +4310/3+33 1913+23 11/3. 1A 9 3-03 
1-213:511_915:421_215-33| 9]5-24|_9$:15[1015-05|10 4-55 194:45110 4:35[1914+25/12 
$.29] 816431 "8 6:23 916.14 56.05 ©5110'5.55 1915-45 10(5+35| 115-24 24 85. _ 
| 7-05] 916.56 TFT 7.6.3 


OR abr <a de. 


—Trafeaa ines , pay = Ont 7 


& 7 


OY 2 DEGREES w- 
M | L. Smwes | L. Co-Sine. Le Tangent. \ L. Co-Tang. L, Secant, | Z.Co-Sec we | 
> | $-5543292 | 9-9701517 | | 95841774 | 10-4155226 | | 10.0298483 | | 10-4456708 | 
1 | $:5546581 | 9-9701032 9+5845549 | 10-4154451 10.02g939658 | 10.4453419 
2 | 9+5549268 | 93700547 | | 945849321 | 109-4150679 10.0299453 | 1044450132 
| 2 | 9-5553152 | 9-9700061 | | 95853091 | 10-414690g 10.0299999 | 1044446548 
4 | 9:5556433 | 99699574 9+5$56559 | 10-4143141 10.0300426 | 1044443567 
5 | 9:5559711 | 9-9699057 9.5860624 | 104139376 1042300913 | 1044402359 
6 | 9:5562987 | 9-9698600 | | 9.5864386 | 19.4135614 | | 19.9301400 | 19:4437013 
7 | 9:5566259 | 9:9695112 9-5386$147 | 10-4131553 100301889 | 1044433741 
$ | 945569529 | 949697624 9+537190q | 10-41250g6 10-039237sS | 10-4430471 
9 | 9+5572796 | 9.9697136 9+5375660 | 10.4124340 10-0302564 | 1044427204 
10 | 95576260 , 9+9696647 95379413 | 10-4120557 10.0303353 | 10-4423940 
11 | 9$+5579321 9+9696159 9.5383163 | 10-4116937 10.0303842 | 10.4420679 | 49 ; 
12 | 9:55382579 99695665 9:.5886912 | 10.4113083 | | 10-0304332 | 10-4417421 | 48 
713 | 95585835 "9:9695177 | | 9:5890657 | 104109343 | | 100304823 | 10-4414165 | 47 Þ 
14 | 9-553g9088 |, 9-9694687 9+5394401 | 10-4105599 10-0395313 | 1044410912 | 45 FI * 
15 | 945592333 9+9694196 9-5898142 | 104101858 10.0305 304 | 1044407562 | 45 F® 
16 | $-5595585  9+9693704 95901851 | 10.49gS119 | | 10-0306296 | 1044404415 | 44 |? 
17 945598329 9ge9693212 9.5905617 | 10-40943$3 | 10.030678$ | 19.4401171 | 43 2 
18 | 945602071 | 9. _9+9692729 9.5909351 | 10» 4290649 | 10.9307280 | 10-4397929 | 42 : 
19 9.5605310 | ' 949692227 9459130582 | 10+ 49586918 10.0307773 | 1044394690 | 41 
20 | 9-5608546 | 949691734 945916812 | 10.4083188 10.0305266 | 194391454 | 40 
21 | 9+5611779 | 9-9691240 945920539 | 1044579461 10. 0308758 | 10-4338221 | 39 
22 | 9+5615010 | 9.9690746 9+5924263 | 10-4075737 10.0309254 | 10-4334990 | 38 
23 | 9+5618237 | $-9690252 9+5927985 | 10.4072015 1003097458 | 104381763 | 37 
24 | 9-5621462 | 99689757 9+5931795 | 10-4068295 | | 10-0312243 10.4378538 | 36 
25 | 9456246835 | 9-96539262 9-5935422 | 10-4064577 | | 10-0319738 | 10.4375315 | 35 | 
26 | 9+5627904 | 996388766 9:5939138 | 10.4060862 10-0311234 | 1044372096 | 34 | 
27 | 95631121 | 9-9653270 9+5942851 | 10.4c57149 | | 19-0311730 | 10-4368879 | 33 
28 | 945634335 | 949637773 9-59465561 | 1044053439 10.0312227 | 1044365665 | 32 
29 | 945637546 | 9-9657276 945950269 | 190.404973 1 10.0312724 | 10.4362454 | 31 
30 | 9-5640754 | 9:9656779_ 95953975 _| 10-4046025 19.0313221 | 10.4359246 | 30 | 
L. Co-Sine, |  L. Sine, L. Co-Tang. | IL. Tangent. L. Co-Secant. | Z. Secant. | M | 
LM 638 DEGREES 
Zavionty = Deg. « oo Min. South Declination. 
WLCELLF RA FT 4 To|412|4. 14/4] 16| 4/1872) ECED FI 
b..nr.| m.þ. m.|m.b. m. | mlb. m:; <4 =/nL= nn, ak). « 0t.| 1. 
S N|12.oÞ [12.0] [12.0] [12.0 [12-0 neg 112.0] [12.0 [12.0] |12.0) [12.0] 12.0 
I [0-30] 110-31] 150432] 110.3% 11+34| 219+36| 1 0.37, 1,9.38, 119439, 20-41 a0e43 10444 1 
_2 [1-02] 21-04] 212.06] 2]2.08|_3/2-11| 3/1-14| 21-16 217. 1.18|_3 t-21] 211-24] _3/1+2: 27] 3.139 21. 
3 [1-36] 3]L-39] 411-43] 4/1-47! 4]L-51] 41-55 311 1-58 412. O02; 412.06 "42. 10 4.2. 14] 52.19} 3 
4 [2+15 512-20 5[2+25 512-30) 512-35] 512-40 52.45 5[2.50 ns 6.3.01 6/3.07 63-13 4 
5 [3:201_$13-06] 633-12] 613.18) 713-25| 713-32|_7/3:32!_713:45\_ 7/3:53|_7 4:29|_74:07)_7 4:14 
6 [3+53] 714-00] 7]4-07 $14-15] 54-23] 84-31} 54-39, 54-47] 814-55 
7 14-54 515-02] 8{5.10} 9[5.19] 915-25 | | | 
| | 
| | | 


"I aa "s GRE” > - v36uhet 89 eek; POE 
wand ite ene ind ora cnd. ac ee Ee, YI 


"25? I2-T'-x 8-18 of Natural and 
__ "2A DECWEES. 
5M |"N. Stze. fN. Co-Sine., V. Tengen: | V. Co Teng - N, Secant. 'N.Co-Secant. 
j SE —_— ee Jil og rote, i moggro—ny umn, conc ec Foote 
bf 30 | 3665073 | 9354175" 3939105 | 25385479 | 10747862 | 27285038 | 30. 
& 31 | 3567719 | 9303109 3942466 | 25364839 10749095 | 27264905 | 29 
=} 32 | 3570425 | 9302042 3945827 | 25343231 10750328 | 27244504 | 28 
I 33 | 3673131 | 9900974 3949189 | 25321655 19751562 | 27224735 | 27 
*} 34 | 3575536 | 9299905 3952552 | 25390111 10752798 | 27204698 | 26 
Fl 35 | 397954T | 9298335 395.5916 | 25278598 10954035 | 27184693 | 25 
+1435 (3631249 | 9297765 3959230 | 25257117 _10755273_|_27164719 | 24 
=] 37 | 3683950 | 9296694 3962645 '| 25235667 12756512 | 27144777 | 23 
= 38 3686654 | 9295622 3966011 | 25214249 10757753 ' 27124566 | 22 
| 39 | 3689358 | 9294549 3969375 | 251923563 19758995 | 27104987 | 21 
| 4o | 359202 | 9293475 3972746 | 25171507 10760237 |; 27085139 | 20 
41 | 3694765 | 9292401 3976r14'| 25150183 107614$1 | 27065323 | 19 
£2 ] 3997455 | 9291326 3979483 || 25123890 _10762727 | 27045528 | 18. 
| 3 | 3700179 | 9299250 3932853 | 25107625 19763973 | 27925794 | 17 
44 | 3792872 | 9289173 2986224 | 25086398 10765221 | [27006061 | 16 
45 | 3705574 | 9283095 3939596 | 25065198 10766470 | 26986370 | 15 
| 46 | 3708276 | 9287017 2992968 | 25044029 - 10767720 | 26966709 | 14 
| 47 | 3710977 | 9285933 3996341 | 25022891 10765971 | 26947079 | 13 
R045 | 3713678 | 9284858 3999715 | 23001784 10770224 |_26927480 | 12. 
ET 49 |. 3715379 | 9233777 ; | 4003089 | 24980707 10771477 | 26907912 | 11 
1 50 | 3719980 | 9282696: 4506465 | 24959661" 10772732 | 26888374 | 10 
»7 -5z | 3721780 | 9281614 | | | goog$41'} 24933645*| 10773988 | 26868867 | g 
| 52 | 3724499 | 9289531 _ ! | 4013218'} 24917669 15775246 | 26849391 $ 
ff -$3 | 3727179 | 9279447 | 40165g6*'| 24596706 10776504 | 26529945 | 7 
7} _54 |_3729878 | 9278362 4919975 | 24575751 10777765_| 26810530 | 6_ 
Ef 55 | 3732577 | 9277277 4923354 || 24554887 19779025 |; 26791145 | 5 
| 5s | 3735275 | 9276191 4026734 || 24534023 10750287 | 26771790 | 4 
by '57 | 3737973 | 9275104 4039115 | 24513190 f0781550 | 26752465 | 3 
= 58 | 3740671 | 9274016 4933497] 24792386 10782515 | 26733170 | 2 
| 59 3743369 | 9272928 4036879 '| 247791612 10784080 | 26713906 K 
| [. | 3746066 | 9271839 | 4240262 | 24750569 | 10755347 \ 26594672 | © 
wy IN, Co-Sine N. Sine. | N.Co-Tang.' N.Taxgent. |N.Co-Secant.' N. Secant. | M 
A 68 DEGREES. 
; Latitude 4.3 Deg. oo Min. North Declination. | 
o LEE 4 |d.\ 6 |d4 3 |.) 10]4,) 1214.1 14 [d.| 164] 15 þd| 20 |d.| 22| [235 
b. m.'m.|b. m.\m.\b. m.\m. 16. m.\m. 1b. m.\n. (6. mm. \b. m.\1n. 1b. m1. \b. 11.10. 1h. (mn. (b. m.\m \b. m Im 6. m, 
EI N[12.0] [12.0] [12.0] [12.0] 112.0] J12.0f- 112.0 J12-of 12.c} JI2-C- 12.0] [120 [12.0 
4 1 [0431 119.30 110.29] 15.28] 110-27] 219-25] 110-24] 110-23] 119-22] I1Þ+21] 2.19] 110.18] Ton 
2 11-23] 21:21) 2/t-59j_21-57] Y1-54} 30:51] 2,0:49] 21-43] 212:45}_30-42] -2]P-39]_3(0:26] 20:34 
4 [2-17] 4/2-13] 52.08] 512.07 511.58 511-53 5 1-45) e[1-49} 511-38] 611.32} 611.254 6/1420! 411.16; 
$ [3:22] 52:56) 62.50] £12.44] 62-38] 7/233] 62:25} 612-19] 7[2-12] 7/2:05| 711.58! $1.50] 611-44) 
6 13-55 73-43] 73-41 713434 $/3-26 $13.18] $ 3.1c| '$13.02f $]2.54] $12.46} 9/2437! 'g9|2.25 712-21 
1.7 1455] 54-47] 34-39] 514-31] 94-22] SÞL-13] 94-04] 513-55] 913-46] 9/3-37[1£[3+27,10/3.17] 813-09, 
PEER22_55-52 915-43] 915-34] 915-25] 916-16] 9 5:07[1214-5711214-4711214-37}10}4-27 10/4-17; 54-19, 
1 [8 6.23 9 6.14} 9j6-05| 915+56] 915 +47 10]5+37|10]5+27 $15.19 
12 b1 | 6.56] 96.47, 916.38] 7,6-31 


—_—_———— 


riificial Sines, Tangems, and Secants. | 


22 DEGREES 


— 


_£. Ci L. Co-Sine. L. Tangent. | I. Co-Tang.  £. Seca. L.\C 0-Secant. | 
LT Err 9-9686779 | | 9:5953975 | 10:4046025.| | 100313221 | 10:4359246 | 30. 
9+5643960 | 9.9686281 95957679 | 1044042321 100313719 | 10. 4356040 29 
945647167 | 93685753 9-5961380 | 10.4235629 10.0314217 | 10.4352$37 | 28 
945650363 | 9.9685 254 9-5965079 | 1044034921 10.0314716 | 104349637 | 27 
9:5653561 | 9.9684785 945968776 | 1044031224 19.2315215 | 104346439 | 26 
9+5656756 | 9.9684256 9.5972470 | 1944227530 100315714 | 10-4343244 | 
| 9-5559949 99633756 | | 9:5976162 |: 10-4023538 | | 10-5316214 | 19:4340052 | 24 
9-5663137 | 9-9653255 9-5979852 | 10-4020148 10.0316715 | 10-4336863 
9+56656324 9+9652734 9+5933540 | 10+4016460 10-0317216 | 10.4333676 
9+5659508 | 9.9632283 9+53957225 | 10-4012775 10-0317717 | 10-4330492 | 21 
945672689 | 9-9681751 9-.5990908 | 10.40090g92 10.0318219 | 10.4327311 | 20 
9+.5675868 | 9.9681279 9.5994588$ | 10-4005411 10.0318721 | 10-4324132 
42 |_9:5579944 _ _9:9650777 | | 9:5998267 | 104001733 | |_10-0319223 | 10.4320956 | 18 
9+56382217 9g+9680274 9+5001943 | 10+3998057 10.0319726 þ 1044317733 | 17 
95685337 949679771 96005617 | 103994383 10.0320229 | 10.4314613 | 16 
945688555 9g+9679267 9.600923g | 1043990711 10-0320733 þ 104311445 | 5 
9.5691721 9g+4967876} | 9.6012958 IG | 10-0321237 | 10.4305259 
9.5694883 - 9.9678258 9.6016625 +3933375 | 10-0321742 | 19.4305117 
$3 _| 9:5695043_ 99677753 9.6020290 10:3979710 _19:2322247 | 19-4301957 } 12. 
9.5701200 949677247 96023953 | 1043976047 10.0322753 | 10.4298800 
945704355 , 949676741 9.6027613 | 10+3972337 10.0323259 | 1044295645 
/9-5707506 | 9-9676235 96031271 | 10-3965729 10.9323765- | 10-4292494 | 9 
945710656 | 9.9675728 9.6934927 | 1043965073 10.9324272 þ 10-4239344 | $ 
95713802 | 9.9675221 9.65328581 | 10+43961419 10.0324779 þ 10-42%619$ | 
54 |_9-5715546 | 99674713 96042233 | 1043957767 10.5325257 | 10-42$3054 | 6. | 
95720087 | 949674205 9.6045892 | 1043954118 | | 10-0325795 | 10.4279913 | 5 
945723226 | 9+9673697 96049529 | 1043950471 10.0326303 | 10-4276774 | & 
9.5726362- | 9.9673188 9+6053174 |: 10+3946525 10-0326812 | 10.427363$ 2; 
9.5729495- | 949672679 9.6056$17 |: 1057943153 10.0327321. | 10-42950505 | Þ# 
9. 5732626- | 9.9672169 9.6060457 | 1043939543 100327931 10.4267374 1 
9-5735754 | 99671659 | | 96064096 | 103935904 | | 10:0325341 | 10.4264246 | © þ 
IA I. Co-Sine. | - LI. Sine. L. Co- 0-Tang. | ”"_ L. Tangent. L. Co-Secant. L. Secant: MF 
_ 6G DE E GR R EES = 
Mo Latitude 43-Deg: 00 Min. Sputh Declination. 
oldi2|d|4|d|6[4d\ 8 |d}10|4 2|4,| 14|4|16|4/ 18. 4 22|4, 
.m.|m þ. m.|m.Þ, m.'\ mh, m. m.\m.\h, m m. b. m.}m.'b. m. 5, Mm, «= m.' m.'b, mb. m.\ m; 
SN|12.0] [12.0] [12.0] |12.d 12.0] |12.0] [12.0] |12.0; 12.0 [2-0 nas 12. 
1 [0-31] 110.32] 110.33 110-34] 11Þ+35] 210-27] 10.35 110.39] 112-40 «41 20-43] 110-44 1] 
_2_j1-03]_211-05] 211-07] _211.09,_3|[-12 HL S2eLy] 21, Mrs ds 31:24 24 3/1227 "311-39 2 
2 11-35] 3j1-41] 311-44 411.43} 411 +52 41-56 3.1» +59] 412 03 412-07} 4 2-11 4'2.15| 4 21 212» 
4 12+17] 4/2+21} 512+26| 512.31] 512-36} 5/2441} 5 2-46] 5/2451] 512456 6/302 63.08 63. + a2 
5 [1.02] 613-03] 3.14] 63.20! 63.25] 9/3-33| 6 613-39/ 713-46 713-53 7 4-001_7.4-07 74:14 6 | 
& [3-55] 714-02] 714-99] 714-16) 54-24] 8 4432] 7/4- 29] 84-47, 54-55 | | 
7 14455] $15.03] $5.11 $5.19! 915-25] * F21 
WE E--:1 F-1 | | | | | 
_— [——_—— TT. ——_— | FT 
| | 
| | | | | 
[1:11 | | | 


. T5, TA COR” 
| (lx ler 
A B L SS TV 
” = 
4a 


p. * , I . F , "Y 
vg < 8 17, 


4 


= | 


* g 
+ # 


4 22 DEGREES. | "= 
M | XN. Sine, IN. Co-Stne, V. Tangent. | V. Co-Tang. N. Secant. \N.C0-Secant. 
—0 |_ 3745066 | 9271839 4249262 | 24750869 | 19755347 26694572 [50 
1 | 3748763 | 9270749 4943646 | 24739155 10756616 | 26675467 | 59 
q '2 | 3751459 | 9269658 4047031 | 24709479 107387855 | 26656292 | 58 
7 3 | 3754156 | 9268566 4050417 | 24685816 10789156 } 26637148 | 57 
I 4 | 3756852 | 9267473 4053804 | 24668191 10790427 | 26618033 | 56 
bf 5 | 37594547 | 9266350 4057191 | 24647595 10791700 | 26598947 | 55 
=] .6 |_ 3762243 | 9265286 | 4960579 | 24627930 10792975 | 26579891 | 54 
EI 7 | 3764933 | 9264191 4063968 | 24606497 19794250 | 25560865 | 53 
= 3 | 3767632 | 9263096 4067358 | 24555957 10795527 | 26541868 | 52 
3 9 | 3770327 | 9262000 4070748 | 24555509 10796805 } 26522901 | 51 
10 | 3773021 | 9260903 4074139 | 24545061 — 26503962 | 50 
11 | 3775714 | 9259805 4077531 | 24524642 10799364 | 26455054 | 49 
| 12 | 3778495 | 9255706 40509924 | 24504252 | 10800646. 26466174 | 4S_ 
' 13 | 3781101 | 9257606 4084313 24433391 | 10801928. 26447323 | 47 
| 14 | 3793794 | 9256506 4087713 | 24463559 10803212 | 26428502 | 46 
i5 | 3786436 | 9255405 4291108 | 24443256 10304497 | 26409709 | 45 
16 | 3789178 | 9254303 4094504 | 24422952 10305784 | 26390946 | 44 
17 | 3791870 | 9253200 4097901 | 24402736 10807071 : 26372211 | 43 
_18 |_3794562 | 9252097. 4001299 | 24332519 10808360 | _26353505 |_42_ 
I9 | 3797253 | 9250993 4104697 | 24362331 10809650 26334328 | 41 
20 | 3799944 | 9249838 4108097 | 24342172 10810942 | 265316180] 40 
21 | 3302634 | 9245782 4111497 | 24322041 10312234 | 26297560 | 39 
22 | 3805324 | 9247675 4114898 | 24301939 10813528 | 26278969 | 38 
23 | 3808014 | 9246568 4118300 | 24281864 10814823 | 26260406 | 37 
24 |_3$19704 | 9245460 4121703 | 24261519 Jov16119 | 26241872" 36. 
25 | 3813393 | 9244351 4125106 | 24241801 10817417 26223 266 35 
26 | 3816082 | 9243241 4128510 | 24221812 10818715 | 26204888 | 34 
27 | 3818770 | 9242131 4131915 | 24201851 10820015 | 26186439-| 33 
2 3321459 | 9241020 4135321 | 24181919 10821316 | 26168018 | 32 
29 | 3524147 | 9239908 4138728 | 24162013 10322618 | 26149624 | 31 
30 | 3926834 | 9238795 4142136 | 24142136 | |_10823922 | 26131259 | 3o 
IN. Co-Sine.| N. Sine. | N.Co-Tang.) N. Tangent. | N.Co-Secant. N, Secant. | M 
657 mY GREES. 
Latitude 44 Deg. oo Min. North Declination. | 
oſ4| 2 [dj 4 [4.| 6 |4| 3 [&| 1614] 12]d.| 14 [4.| 16]4) 13]4] 20[d| 22| 4/237 
_ 16. m.'m. « Mm. 6. mm. \b. m.\m.|b, m8. 2. (b. m.'m. |þ, m.\m. |b. m.\m. \b. mo. |. m.\m.\b. m.\s hb. m m. 6m; 
12.0) j12.0], [12.0] |12-0} [12-0] [12-0] | [12.9] |12.c] [12.5] [12.0] 12-9] . [12.0 
11-30, 110-29] 11.2$} 110-27; 11026, I 0-25] 110-24] 119-23] 110-22] 210-25 20-18 Io.17, 
|_2/1-02_2/1.00|_2[1-5| 211-56] 3/0-53|_2,0-51|_2[9-49]_3]2:46|_30:43]_3]0-40| 210-35] 2þo.36} 
511437, 311-34] 4{1-30] 4!1-26| 4j1-22' 3.1.19] 41-15] 4/111 41.57 411-03! 419+59| 3lo.56 
4/2+15| £12.10] 512.05] 512-00] 511,55] 5,I.50| 5il-45| 511-40 511.35} 61 I-29] 51-24] 41.20 
82:5| 612.52] 612-46] 62:40] 62:34, 62:25] 6/2:22| 72-15] 7/2:95| 712-01] 7/1-54] 51-49 
713-50] 713+43] 713-36 713+29 $13-21] $ 3.13] $13.05] $12.57] $12.45 $2.41) 812433] 712-26 
54-48] $14.40] 8/432] $!4-24] $14-16| 9 4-07] 913-<8| 913-49] 913-40] 913-21j10{3-21] $13.13 
85-52! 85.44] 815-36] 915-27] 916-18] 9 5:09|_915-001 514-51/10/4-41 [1914-3111 14-21] 8/413 
6.23] 8.6.15] 916.06] 915457} 915-4S| 915-  olrole.a 5+29] $15.2, 
6.56| $16.48| 916.39] 515.3, 
IIEM | 1 
| ' 


F Artificial ines, jo; y- Secants. 51 | 
F 22 DEGREES. —_— 
M W Sine. L. | L. Co-Sme. L. Targent. | L. Co-Tang. | F<. Secanh | Le 'Z: Co-Secant. W 
© | 955) "945735754 [ 99671659 9-6064096 | 1043935904 | | 100328341 } 10. _10-4254246 | 60 
1 | 9s "9+5738890 Tz 9-9671148 | 9 6067732 | 103932268 | | 10-0329852 | 19. 4261120 _ 
2 | 945742003 | 99670637 | 9.6071366 | 103925634 | | 10-0329363 | 10.4257997 | 58 
2 | 945745123 99670125 |, | 9-6074997 | 1943925003 | 10-0329875 | 10.4254877 | 57 
4 | 95745249 | 9-966g614 | 9.6075627 | 1043921373 | 19-0330386 | 10.4251760 | 56 
5 | 945751356 | 9-9669191 9.6082254 | 103917746 | | 10-0330599 | 10.4248644 | 55 
6 | 9-5754453 | 9-9668588 | | 9:6085880 | 10.3914129 | | 10:0331412 | 10-4245532 | 54 
7 | 945757578 | 99663075 | 9.6: 9. 6989503 10.3910497 | | 10-0331925 | 1044242422 | 536 
$ | 945760655 | 9-9667562 | 9.6093124 | 103906576 | | 10-0332438 | 1044239315 | 5 
9 | 9:5763790 | 9:9667048 | | 9.6096742 | 10-3903258 | | 10.0332952 | 10.4236210 | 51 
10 | 9:5766892 | 99566533 | | 9-6100359 | 103399641 | | 10.0333467 | 10.4233108 | 50 
11 | 95769991 | 99666018 | | 96103973 | 103896027 | | 10.0333982 | 10.4239009 | 49 
12 | 9-5773988 | 9:9565503 9:6107586 | 103392414 | | 10-0334497 | 10.4226912 | 48 
13 | 9+ 93776183 3-9664987 9-6111196 | 10.3885504 | 100335013 10-4223317 47 
14 | 945779275 | 9:9664471 9.6114304 | 10.3585196 | | 10.0335529 | 10.4220925 | 45 
15 | 9+5782364 99663954 9.6118409 | 103881591 10-0336046 | 10.4217636 | 45 
16 | 945755450 | 9-9663437 9-6122013 | 10-3877987 10.0336563 | 19:4214550 | 44 
17 | 9:5788535 | 9+9662920 96125615 | 10-3374385 | 10-0337080 | 10.4211465 | 43 
18 | 9-5791616 | 99662402 9-6129214 | 10-3870786 | | 10-0337595 | 10-4208384 |_42 
I9 | 945794695 | 99661584 | 96132812 | 10-386719s | | 1049339116 | 1044205305 | 41 
20 | 945797772 | 99661365 | 96136407 | 10-3563593 10.0338635 | 10.4202228 | 40 
21 | 9.5800845 | 9.9669846 9.61400209 | 10+.35862000 10-0339154 | 10-41g9155 | 39 ] 
22 | 9-5$93917 | 9-9660326 9-6143591 | 10-3556409 10.0339674 | 10-41960$3 | 33 
22} | 9-5806986 | 9.9659506 9.6147150 | 10+3852820 19.0340194 | 10-4193014 | 37 
24 | 9:5810052 | 9:9659265 | | 9:6150766 | 10:3849234 | |_19-9340715 | 10-4189948 | 36_ 
25 | 945813116 | 9-9658764 | | 9-6154351 | 10-3545649 | | 100341236 | 10.4186584 | 35 
26 | 9.5816177 | 99655243 | 9+6157934 | 10+3542066 10.0341757 | 10.4183823 | 34 
27 | 9.5819236 | 9:9657721 | 96161514 | 10+333$456 10.0342279 | 10. 4180764 33 A 
28 | 9-5822292 | 99657199 9.6165093 | 10.3534997 10.0342801 | 104177708 | 32 Þ 3 
29 | 945825345 | 9-9656677 ' 9-616866z | 1043531331 100343323 | 10-4174655 | 31 | 3 
30 | 9.5828397 | 9-9656153 | | 96172243 | 10-3827757 | |_19-0343547 | 104171603 602 [.22. _ 
L.Co-Sine, | L. Sine. | 1. Co-Targ. L. Tangent. L. Co-Secant. | L. Seco, | M 
= a WEGTATES | 
Latitude 44 Des. oo Min. South Declination. 
| - di2 |d + |[d 6 1d $ |d. \10[d.[12'4. 14|d. 16|4| 13]4[20|4 d) 22|d.|23% 
—1b.m.\m b. m.| m.\b. m.\ m.\b. m.\ m.\þ. m mh, m.\ m. þ.m. m.b. mm. b. m.. m.\h. m.\ mn. þ m.| Mm. hb. m mb. m. 
SN]12.0 [12.0 I2-C| [12.0] [I2-C| j12.9) [12.9 12-0] 12. of [12.0 "Fine of !|12.c] [12-0 
1 [0.31] 10+32| 110433] 110434! 112+3*< 20.37 110.35 10439] 10440, 10.41} 2/9+43] 2/246 110-46 
_2 [1.04] .2/11-0S| 211.08] 2/1.10| 3j1-13] 31: 16) 2.1.18 211-20] 21: — 2 f.24 3 [1.25 3/1-31 2/1433 
3 [1-40] 311-43! 311-46 31-49 4{1-53] 41457] 3,2-90 4 2-04! 42.05! 42+ 12 4/25 2.16 4,2.2C 312-23 
4 [2-19] 4/2+23| 5/228] 512.33] 5]2+435| 52443; 5/245 5 2453 52:55 5/3-03| 63.09] 5};-14] 513-19 
5 13-04 © 63. 19] 613216 16] 63.22} 6[3-25] 73 3-35] 6.3 41 $3.47 7 3:54 74-91) 7 4-05] _7 4»15] 5 4-20 
& [3-57] 74-04| 7/411 7,4-15} 7/425 84.33) 7.4440 74- 47 7 4454; | 
7 [456 $[5.04/ $1512] $5.20] | | | | 
WE | = | 


ti: ” 


— "OT". 


4 TaBrLls of Natural and” 


» T7, 
. 


22 DEGREES. 


we 


? 


M \ N. Sine. |N. Co-Sine, V. Tangent. 

{| _30 | 3826834 | 9235795 4142136 
31 | 3929522 | 9237631 4145544 

32 | 3832209 | 9236567 4145953 

= | 33 | 3534395 | 9235452 4152363 
| 34 | 3337582 | 9234336 4155774 
= 35 | 3840268 | 9233219 4159186 
= 36 | 3542953 | 9232102 _ 4162599. 
i 37 | 3845639 | 9230954 4166012. 
38 | 3848324 | 9229565 4169426 

39 | 351005 | 9225745 417241 

40 | 3853693 | 9227624 4176257 

41 | 3856377 | 9226503 4179674 | 
42 | 3859060 | 9225351 _ 4153991 | 

43 | 3861744 | 9224253 4186509 

44 | 3864427 | 9223134 419992$ 

45 | 3867110 | 9222009 4193348 

46 | 3869792 | 92208334. 4196769 

47 | 3872474 | 9219755 4209191 

4% | 3875156 | 9218631. 4203613 

49 | 3877837 | 9217503 4207036 

50 | 3880518 | 9216375 4210460 

51 | 3833199 | 9215249 4213885 

62 | 3885880 | 9214116 4217311 

62 | 3888560 | 9212935 4220738 

54 3891239 9211854 4224166 

55 | 3893919 | 9210722 4227594 

56 | 3896598 | 9299589 4231023 

57 | 3599277 | 9203455 4234453 

58 | 3901955 | 9207320 | 4237384 

59 | 3904633 | 9206185 | 4241316 

60 | 3907311 | 9205049 4244749 
IN. Co-Sine.] N. Sine. | N.Co-Tang. 


AF « 0*T ang. 


24142136 _ 
24122256 
24102465 
24082672 
242562906 
24043165 
24923457_ 
24003774 
239541158 
| 23964490 

23944553 
[ 23925316 
23905769 
| 23886250 
| 23866758 


| 23847293 
23327555 
23305444 
237890605 

23769703 
23750372 
23731059$ 
23711791 
23692540 


23673316 
236541158 


23634946 | 


IN.C0-Secant.' 


N, Secant. 'N.Co-Secant.| 
109323922 26131259 30 
10825227 ' 26112922 | 29 
10826533 + 26094613 | 28 
10327840 26076332 | 27 
10529149 26058078 | 26 
103839453 26039852 | 25 
10831769 26021654 | 24 
19333031 : 26003484 | 23 
10534395 , 25955341 | 22 
10535709 ; 25967225 | 21 
10537925 | 25949137 | 20 
10535342 | 25931077 | 19 
| 10539661 _25913043 | 18. 
10840980 25895037 | 17 
10342301 | 25877058 | 16 
19843623 | 25359107 | 15 
10344947 | 25841182 | 14 
10846271, 25823234 | 13 
10547597 _|_25305414 | 12_ 
10348924 ! 25787570 | 11 
10850252 ; 25769753 | 10 
10551582 : 25751963 9 
10852913 | 25734199 | $ 
10354245 ! 25716462 7 
_1o855578 25698752 | 6 
10856912. 25651069 5 
10358248 | 25663412 4 
lo859585 *' 25645781 | 3 
10360924 } 2562$176 2 
10562263 } 25610599 1 
10562 604 | 25593047 O 


67 DE GREE 8, 


N, Secant. ' 


Latitude 5 Deg. oo Min. 


O (4) 2 2 |, 4._|4.| 6_ 6 » 3 [d.| 10[d,) 12'd.\ 14 [d.| 16 
| b, m,'m. þ. m. m. lb; m.\m. þ. m. 4 7.1. \b. m{m.'\b.m..m.\b. m.\m.\b. m. 
FS N[12.0/ 12.0, |j12-0] [12.0 [12.0 [2.0] [12.0] |12.0 (12. 
I 0.32] 110431 1.5.20 110-29 119-25, 20NG 2 0.24| 112-23] 112422 
2 [1.05] 21-9} 21.01] 26.59] 20457, 319-54 3 0-51] 3/2-45| 212-46 
-: mp4 HEAT ————— a ao po Fs COT | i 
3 [1-41] 31-38, 3114351 211.32 41-28! 4/1024! 4 1:20 4/1. 16; 4!1o12 
4 [2-21] 42-17. 4/2-13j 5/2.95| 512-93] 51145] 5 1:53] 511-45] 5[L-43 
6s [3.06' 513-01 6:2.55| 612.49 6243 6/2437] 6 2.31] 6'2.25| 62.10 
EERIILELSYNICEES DS CFD ol flo 
[6 3*59] 7,3+32 713*45} 713-3 715*3) 013-23 7 3-16 UE [2001 
7 [4-57] 74-59] 54-42} $/4-34\ $426] 514-15] 3 4.Ic| 54-02] 913-53 
FE5-07] 35-52] $:5-44]_b15-26] $5-28] 3912 5211] 915-02] 914-53 
I | | 6.24, * 6.16] $6.05] 915459 
2 41S 
3 | | F*1 
| 1 


'N, orth Declination. 


d 18|d.| 20 | 22 
a.\b. m.\m. 1. mm. \b. m 
I2.0] [12.0] [12:0 
110-21] 119.20 10.19 
20-44] 219.42] 310435 
A—|< =] 
41-08] 3/105] 4/10 
511-35] 511433] 6[1 27 
72.12 7/2.05| 713-55 
- pms ay” mo ——_— 
5/2 33] $12.45 $2437 
9/3+44| 913-35] 9,3-26 
| 94:44] 9/4-35]10{4+25 
915450] 915-41!1015.31 
| Bir $16.40 
| 
* 


| 


- 
—_—_ p# 


5 FE) 


- 


— ” 


——_ 


Artificial Sines \ Tangent, and Secants. 


1639 | 


22 DEGREE S. 
M+4h £ Sine. | £.C {. Co-Sme. £7 T avgent. | L. Co-T ang. | Le. Secant, | L. Co-Secant. | 
30 | 9-5529397_ '9:9656153_ [2-7 _10-3827757 | | 10- 0343847 | 10. _10.4171603. 
31 | 9. "9-5831445 | 9. 9555630 | 9+ 6175515 | 10-3824185 | 10-0 10-0344379 | 19.4168555 
32 | 945834491 | 9-9655105 | | 946179355 | 10-3320615 | | 100344594 | 10.4165509 
3 4 5$37535 | 9:9654582 | | 9-6152953 | 19:3517047 | | 10 345413 | ; 10.4162455 
34 | 9-5840575 | 9-965 4257 | 9-6186519 | 10-3913451 | | 10-0345943 | 1944159424 
35 | 9-5243615 | 9496535 | 9-61990b3 | 10-3529917 | | 10-0346468 | 10.4156385 
36 9.5546651_ | 9. 2653006 | | 9.6 6193 93645 10-3506355 | _ 10-0346994 10.4153349 |_24_ 
37 | 9+5349685 |} 9. 96524 1%. | 9. 96197205 10-3592795 10.C347520 1044152315 
38 | 945452716 | 9-9551952 | 409 1043799235 | 10-0345047 } 10-41472534 
39 | 9:5855745 | 9.9651426 | | 9-6294318 | 10-3795652 | | 100348574 | 10-4144255 
40 | 9+5855771 | 99550899 ' 9:9297572 | 1043792125 E 10.0349101 | 10:4141229 
41 | 95561795 | 9-9650371 9-6211423 | 10-3755577 | | 10-0349629 | 1044138295 
_42 | 95864816 | 9.96495843 | | 9:6214973 | 19:3755027 | | 1039rd?. 10-4135184 | 
43 | 958678535 | 3-9649314 9-6218520 | 103751450 | 0350656 10-4132165 
44 ode 9-3645755 9.6222066 | 10+. 3777934 | 10-0351215 | 10-4129149 
45 | 945873865 | 996452 16 9-622560g | 103774331 | 10. 0351744 10-4126135 
45 | 9.5876576 | 9-9847726 9.6229150 | 103770850 | 10-0352274 .| 104123124 | - 
47 | 9+5879555 | 9-9647195 9-6232590 | 10-3767310 | 10-0352305 | 10.4120115 - 
_48 | 9.5582892 | 9-9645565 | | 9: 9:6236227 19-3763773 | | 19-0353335 | 19-4117108 '_12 | 
49 | 9. 945885596. 949645133 9462? 19763. 10.3750237 ' 10923533867 | 10. 4114104 20> 
59 | 9.58833g7 | 9 9545602 9+62432565 | 10-3756724 | | 10-0354395 | 10-4111103 | 10 
51 | 9.58915g7 | 9:9645069 | 96246827 | 10-3753173 | | 10.0354931 10.410$103 | 9 
| 52 | 9-5594893 | 9:9644537 9-6250356 | 10-3749644 | | 10.9355463 | 104105107 | $ 
53 | 9-538978858 | 9.9644004 9.6252884 | 19+3746116 109.0355996 | 10-4102112 | 7 
_54 9-<900880. 9. 9543470 96257409. 10-3742 91 10, 0356530 104999129 |S] 
55 | $+5903359 | 99642937 | 9-626 932 | 10-3739265 | | 10,03; +7063 | 10-4096131 | 5 
56 | 9.4906856 | 99642422 | 96244454 | 10-37 35546 19-£ 37595 | 10.4093144 | 4 
$7 | 9. 909241 | 9.9641568 | 2+5267973 | 103732027 0.035132 | 104090159 3 
53 | 9.912922 | 9-9641332 | 9s 6271491 10-372509 10-0355668 | 10.4087177 | 2 
59 | 9.591 380: | 9.9640797 | 96275006 | 1037-4 94 100359203 | 10-40%41gp | 1 
60 9-<91 8789 | 9.9640261 | | 9.62738519 | 10.3721451 | | 10-03<9739 | 10. 4931229 — 
L. Co-Sine. L. Sine. I'Z Co-Targ. ' Lf. Tangent. L. Co-Sec int. LI, Secant, M 
67 DEGREES. 
Latitnle 45 Des. 00 Min. South Declination. 
_\o o |di 2d 2.06 6 [a] 3 [4 19ſd! 12 4. 16; [4118 8|4] 20, d.\ 22 d.[23; 
b. m.\m b. m. mb. m n.b, m.' m.\; m |. h. m.,. ms b. m. m. =p EE m.' mb. m.' m. gm m.\ m.\b, m.| m.th. m 
\ N[12.0] |12-0' [12.c} |i2.0! [12. 12.0] [12.0 [12.0] '12.9| 112.9 [12.0] 112 [12-0 
1 0.32! 10433! 12.34 ilo 33 1]+36 2 0.39, 2.2.42 172-41] 10-42] 1 0.43) 10.44] 1 0.4<] 10-46 
2 [1-05|_2.1:27| 211-05] 21-11 _311-24) 31-17; 31:29 311-23] 21-25] 21-27] 21-29] 211: 31] 2!1-3 
3 ]Ie41} 3/144) 2{1-47] 311-50} 4jl-;{| 41455; 42-02 42406. 42. 10) 4 2+ 14) 31217 17] 42-21] 3/2-24 
4 [2-21] 42-24, 412-24 512.33] 5]2-3%| 32.44] 6/259 52-55) 53-90} 513-05] 513.10] 513-15] 413-19 
_5 [3:06; 63-12] 6 15 6.324] 613-34 6 3.36: _713+43 _7 3-50 Z+56| 6 4+02 6.4.98 7.416 
6 13459] 74-6} 714-13] 7 4-20] 714-27] 7 4434! $,4-44 $452, 74459 | " T T9 
7 4-57 3 $[5.13] 85.21] 815-2] | © | Br 
HEMMIMEfE: iS - Fi. ti 3+ 
| | | Ee 1-3 FR. 
| | | | 
EET || 
| | 


5. + 54 


A 


Rive ds Saf - 240 


add 4 ad hat pcs: 588th, 
ABLE of Natural 


. z 
At'F 
” = 
- 


23 DEGREES. _—_ 
N. Sine. |N. Co-Sine, I N. Co-Tang. N. Secant. |N.Co-Secant., 
3907311 | 9225049 4244749 | 23558524 10563604 | 25593047 | 60 
3909989 | 9203912 4243192 | 23539483 10864946 | 25575521 |'59 
3912666 | 9202774 4251616 | 23520469 10866289 | 25558022 | 58 
3915343 | 9291635 425505lL | 23501481 10867634 | 25540548 | 57 
3918019 | 9200496 42538457 | 23482519 10868979 | 25523191 | 56 
3920695 | 9199356 4261924 | 23463582 10870326 | 25505680 | 55 
3923371 | 9198215 4265362 | 23444672 10571675 | 25488284 | 54_ 
| 3926047 | 9197073 4263800 | 23425787 10853024 | 25470915 | 53 
3928722 | 9195931 4272239 | 23406928 10874375 | 25453571 | 52 
3931397 | 9194738 4275679 |} 23358095 | 10875727 | 25436253 | 51 
3934071 | 9193644 4279129 | 23369287 10877080 | 25418961 | 50 
3936745 | 9192499 4252562 | 23359505 10378435 | 25401694 | 49 
3939419 | 9191353 4286095 | 23331748 10579791 | 25384453 | 48 
3942093 | 9190207 4259449 | 23313017 10381148 | 25367238 | 47 
3944766 | 9159c69 4292594 | 23294311 10882506 -| 25350048 | 46 
3947439 | 9187912 4296339 | 23275630 10583866 | 25332883 | 45 
3959111 | 9186763 4299785 | 23256975 10:$5227 | 253157944 | 44 
3952793 | 9185614 4303232 | 23233345 103865%g | 25298630 | 43 
3955455 | 9134464 43266850 | 23219740 10537952 | 25281541 | 42 
2958127 | 9183313 4310129 | 23201160 | 10589317 | 25264478 | 41 
3960798 | 9182161 4313579 | 23182606 10890683 | 25247440 | 40 
3963469 | 9181008 4317030 | 23164076 lo892050 | 25239426 | 39 
3966139 | 9179855 4320451 | 23145571 10393418 | 25213438 | 38 
2968809 | 9178701 4323933 | 23127091 (0894758 | 25196475 | 37 
3971479 | 9177545 4327336 | 23103636 Tog6159 | 25179537 | 36 
© 3974148 | 9176390 4330840 | 23030206 10897531 | 25162624 | 35 
3976817 | 9175234 4334295 | 23071501 10895904 25145735 | 34 
3979486 | 9174077 4337751 | 23053420 10900279 | 25128571 | 33 
3982155 | 9172919 4341208 | 23035064 109016535 | 25112032 | 32 
3934823 | 9171760 4344666 | 23016732 10903032 | 25095218 | 31 
20 | 92740 9170601 4345124 | 22995425 10904411 | 25078428 | 30 
N. Co-Se.| N, Sine. N.Co-Tang N. T angent. N.Co  SCcant. | N, Secant. | M 
66 DEGREES. 
0 Latitude 46 Deg. oo Min. North Declination. 
. | o [4 2 | 4 |d.| 6 |d| 8 |[4|10|d}12|d.|14|d. 15]d.| :8| | 20 <4 22| 4233 
FF . m[n.\b.m./m.|b, m.|m.|b. m.\n.|b. m.| m.\þ. m.| m.\b. m.| m.þ. mn.| 1m. b. m.|m. b. m.| m [b. m.| m. b. m.) m.|b, m. 
SN 12.0 12 12.0} [12.0] [12-0] [12.0] [12.0 [12.c 126 [12-0 12.0 12.0) 12.0 
I [0-32] 110-31) 110.30] 110.25 119-25] 110.27] 110.26] 10-25] 1 0424] 10.23} 210-21 1 0.20} 110.19 
2 [1.96] 211.08! 211.02] 2/1.00| 2/2-58| 30:55] 212-53] 20:51] 20-49] 310:45| 310-43] 20-41] 210.39 
1-42] 311-49] 3[1-37| 311-34] 4[1+30] 41-26] 31.23] 3j1-20] 4 1+16| 4/1-12| 4/108 4 1.04, 2/1-01 
2.23 42-9 4/215 $[2-I©} 512405] 5$:2-CO}] 4iI 56; $'I.$1] 5.1+46| 5/1-41] 511.36 6 1+30| 4 1-26 
[3-05]_5/3-03|_5]2-58| 612.52] 612-46] 52-40] 612.34, © 2425| 62-22) 6.2-16| 7/2-0g| 7 2.02 $[157 
\4+OO 6/3454 712 47, 713-40] 713+33] 7,326] 713 9 7 3-12] 73-05] 5$,2.57 $12.49 $2441] 6/2435 
14.55 714+51| 7/4+44! $14.36| $1428] 8 4-20! 514.12 $ 4.94] $13+56| 813-48] 913+39| 9.3+39| 713-25 
6.00]_85-52| 815.44] $15.36| £15.28] 85-20] *|5.12| $5.0;| $4.56] 94-47|_914-3$[10.4-28| 7/421 
, | 6.24| $15.16\ 5 Ou! $,6.09 $5452 915-43/1015-33) 715-26] 
; . . | | | | 6.49 86:41 76-34 
" Yer  M0MAMS.. 


{ti Hes. IRS 


I 1 


+ Arn erin L 


#: 


Artificial Snes, Fibers and Secants. 
” : 23 DEGREES. | 
"M | L. Sine. | L. Co-Sime. Ls Tangent. | L. Co-Tang. L, Secant, | L. Co-Secant. [5 , 
ot ls er nn —_—  — —_ —— } ——e— — 
O _9+-5918780. 949640261 | 9. 96278519 1043721481 | 481 | 10.0359739 | | 10-4951220 60 
1 | 945921755 | 949639724 9-6232031 | 10-3717569 | | 10.0360276 | 10:4078243 | 59 
2 | 95924723 | 93639187 9.6285540 | 10+3714460 10.0360$13 | 104075272 | 58 | 
2 | 9+5927698 | 9-9635650 9-62389045 | 10+3710952 100361350 | 10-4072302 | 57 4 
' 4 | 9+5930666 | | 9:9638112 96292553 | 1043707447 10.0361889 | 1044069334 | 56 | 
5 | 945933631 | 949637574 9.6296257 | 19-3793943 10-2362426 | 10-4066369 | 55 | 
6 [_9:5935594 9-9637936 | | 9:5299558 | 19:3799442 | | 10:9352964 | 19:4063406 | 54 | 
" 7 | 95939555 9+9636496 96303058 | 193696942 10.0363504 | 104060445 | 53 
8$ | 9+5942513 | 949635957 9-5306556 | 10-3593444 100364243 | 10-40574$7 | 52 
9 945945469 949635417 9-6310052 | 10-3639948 100364583 | 10-4054531I | 51 
10 | 9:5945422 | 949634577 9-5313545 | 10+3686455 10.0365123 | 10-4051578 | 50 
11 | 9+5951373 9+9634336 9.6317037 | 10-3652963 10.0365664 0 49 | 
12 | 9:5954322 99633795 | | 9:6329527 | 19-3679473 | |_19:0366205 | 10:4045678 | 48_ | 
13 | 9+5957268 9+9633253 9-6324015 | 10-3675955 10.0366747 | 104042732 | 47 
14 | 95969212 949632711 9.6327501 | 10+.3672499 10-0367259 | 10-4039758 | 45 
15 945963154 9g+9632168 96330985 | 10+.365go1 5 10-0357332 | 1044036846 | 45 
16 | 9-5966093 9+9631625 9.5334468 | 103665532 10.0365375 | 10-4033907 | 44 
19 | 9:5969030 99631082 9. 6337948 10.3652052 100363918 | 10.4032970 | 43 
18 | 9-5971965 _9-9639535 | | 9.6341426 | 10-3653574 10.29359462_| 10-4025035 | 42_ 
I9 | 9:5974397 9: 949629594 9-5344903 -| 1053655097 10.0370026 | 10.4025103 | 41 
20 | 945977827 9+9629449 |@ | 9:5348378 | 10-3651622 10.0370551 | 10-4022175 | 40 
21 | 9+5980754 | 9:9625904 9-5351$50 | 193645150 10.0371096 | 104019246 | 39: 
22 | 9+3983679 | 9-9625358 9-6355321 | 10-3644679 0.0371642 | 10-4016321 | 38 
22 | 95986602 | 9.9627812 9.5358790 | 10.3541210 II 10-4013398 | 37 
24 9-5989523 | 9.9627266 96362257 10-3537743_ 10.0372734 | 104010477 | 36 
25 | $+5992441 | 99626719 96365722 | 1043634278 10» 0373281 104207559 | 35 
26 | 9+5995357 | 949526172 9 6369155 | 10.3630815 19-0373$25 | 10.40904643 | 34 
27 | 9:5998271 | 9-9625624 9+.6372646 | 1043627354 10-0374376 | 10.4001730 | 33 
28 | 9.6001181 | 9-9625076 96376106 | 10.3623594 10.0374924 | 10.3999v19 | 32 
29 | 96504090 | 949624527 9-6379563 | 19:3620437 10-0375473 | 10-3995919 | 31 
30 | 9:6296997 9-9623978 | | 96383019 | 103516981 | | 109376922 | 10.3993003 | 30. 
4 L. Co-Sine, L. Ste. L. Co-Taxg. | 8. | L. T 2x gent. L. Co-Secant. whe + Z. Seca, | M. 
Te 66 | DEGREES. _ BE wn 
Latitude A Deg. « oo Min. - South Declination, 
do, a2 141 4|d| 6 d\ 8 |d.| 10|d. 12| 4. 14|d. 16 a. 13\ 4 20 4. 22|4.[23% 
hommþomſmbm/m i mom [7m6c mmm. 6; 0; 99.16; 0.) 7 6. 07.) 1, 6,1, 1m. mel m/e mm. 
SN112.o| |12.0] 12.0} [12.d ji2.0| |12.0] 12.0! [12.9 12-90] [12-0 [12-0 [12. 12.0 
I [0-33] 110-34] 110-35] 110.36, 11437 110.33] 10.39 1 5.40, 112+41 110-42, 2/944] 1/0445 110.46 
_2 [1-06] 2/1-05] 2/1.10| 211-12 3|L-[5 3/1-13] 21427. 2.1, 22/ 2[1+24| 211-20 «26, EL »29] 3 1:32 211-34 
3 j1+43] 3/1-46] 3[1-49] 3[1.52! 4 56] 4 2.00] 3 2.:3 3 2.06, 4{2-10 42: 2-14) 42: 15] 42-22 312.25 
4 [2-23] 4/2-27] 4/2431] 512.35, 5[2-41] 5/2445] 4 2.+0 5/2455 $|3-20 513-05) 513-10] 6.3.16 413-20 
5 P23 513-13] 613-19] $3-251_63-31| 6 3:37] 5 2:42 6,3:49 613:55] 64-21} 74.08) 7419) | 1 
6 [4-00] 614-06! 714-13] 714-29) 74-27} 7.434, 7 4:44 
7 14450] 715-05] 315.13] 5[5.21 | | 
—_——C. © Re LF; eee SSIS 


TS to TT I) W3r=, S 


| 166 


4 Tas E of Nat 


Cad 


Py 


ral 


and 


4” a ">, —.# 


23 DEGREES. 
4 M | N. Sine. |N.Co-Sine. N. Tangentq V. Co-Tang | N. Secant.* |N.C0-Secan: 
© | _30 | 3987491 | 9170601 4348124 | 22998425 _10994411 | 25078425 | 30 
—þ 31 | 3990158 | 9169441 351583 | 22980143 10905791 | 25261663 | 29 
SO} 32 3992825 | 9168280 4355043 22961885 | 10907172 | 25044923 | 28 
| 33 | 3995492 | 9167118 4355504 | 22943651 | I0908554 | 25028207 | 27 
= 34] 3998158 | 9165955 4361966 | 22925442 | 10909938 | 25011515 | 26 
E | 35 | 3000824 | 9164791 4365429 | 22907257 10911323 | 24994347 | 25 
+ | 35 | 3993490 | 9163627 4358893 | 22839096 10912709 | 24975204 | 24 
's 37 | 4006156 | 9162462 4372355 | 22579959 19914097 | 24961566 | 23 
EZ] 38 | 4oo8821 | 9161296 4375823 | 22552546 10915456 | 24944991 | 22 
39 | 4011486 | 9160130 4379259 | 22334758 10916576 | 24928421 | 21 
40 | 4014150 | 9158963 4352756 | 22516693 109915267 | 24911874 | 20 
41 | 4016814 | 9157795 4356224 | 22798653 | 10919659 | 24895352 | 19 
_42 | 4019478 | 9156626 _ 4359693 | 22780636 | 10921053 | 24878854 | 18 
43 | 4022141 | 9155456 4393163 | 22762643 | 10922448 | 24862380 | 17 
44 | 4024804 | 9154236 4396634 | 22744674 | 10923545 | 24845929 | 16 
45 | 4027467 | 9153115 4409196 | 22726729 10925243 | 2482950} | 15 
46 | 4030129 | 9151943 4403578 | 227c 8:07 10926642 | 24813100 | 14 
*47 | 4032791 | 9150770 44927051 | 226999cg 10925042 | 24796721 | 13 
| 43 | 4935453 _91.49596 4412525 | 22673035 _ 19929444 _247$0366 12 
49 | 4038114 | 9148422 4414090 | 22655154 | 109302847 | 24764934 | 11 
® | 50 þ 4940775 | 9147247 4417476 | 22537357 ® | 10932251 | 24747726 | 10 
51 | 4043436 | 9145071 4420953 | 22619553 10933655 | 24731442 | 9 
52 | 4046096 | 9144395 4424431 | 22601773 10935063 | 24715151 bo 
53 | 4048756 | 9143718 4427910 | 22584016 10936471 | 24698943 | 7 
I4 | 4251416 | 9142549 4431399 | 22566253 | 10937800 | 24682729 | 6 
55 | 4054075 | 9141361 | 4424571 | 22548572 | 19939291 | 24666538 | 5 
56 | 4056734 | 91401581 | 4435353 | 22530585 ; 10940703 | 24650371 | 4 
$7 | 4059293 } 9139000 4441835 22513221 | 19942116 24634227 3 
58 | 4062051 | 9137S19 44453158 | 22435580 ; 10943539 | 24615106 | 2 
59 | 4064709 | 91365? | 4445502 22477962 10944946 | 24602098 I 
60 | 4067366 | 0135454 | 44522$7 | 22460368 10946363 | 24585933 | o | 
N, Co-Sine.) N, Sin?, ! N.Co-TerglN. Tangent* 'N.Co Secantd 'N, Secant. | M. 
: 66 DEGREES. 4-4 
Latitude 47 Deg. co Min. MNorth Declination. | 
[Teſt] 514] $14 16]d/12 4/1414) 16/4] 187d] 20]dE5 Aja} 
bom\neb. m.m.\bcm.\m.\6. a.m 16; mm oma. mb me me bem. mb. m. m.h.m, mh. m.'m.h. m, mb. m, 
SN .12.C 12.0 l 2.0 12.0) 12.0 1 2,0 I 2.0 12.0} I 2.0 1240) I 2.0 I'2.0 I 2,0 
1 0-33] 10.32! 110.31! 1195.30) 110.29 10.25] 210.25 10-25] 10.24 10-23] 110-22, 10.21 110.20! 
” | 211-097 21:25) 21-93 211-01] 210-59] 2.0.57] 310-54! 20-52 2,0-50_20+45| 310-45 _3 0-42 210.40 
, 3 ,1-44] 411-40] 3/1-37; 311-34] 3]1-31] 41-27] 41-23] 31-20] 3117 3{I-14; 4[1-19' 41.06 31-03 
| 4. ,2.25 6/2.19| 412.15| 4\2.11/ 412-27] 5 2-02] $1.57] 41452} 51-45 51:43] 5j1.39 5 1:33" 41-29 
E2:17-213-03] 52-58" 512-52] 612-47] 62080 612-351 5 2:30] 62:26 62.20| ©2.14 62.06 52.01 
| 5 4-02] 35-54! 613-45, 713-41; 713-34] 7 3-27] 713-20, 73-13] 73-05 72-59] 72.52 72:45, 62-39 
bt | 7 4:59] 94-59] 714-43" 714-35| 7/4-29] 84-21] $4-13' 7406] 53-58 £3.50] 513.42 $3.24 7227 
- [WE6.oo] 915-51] 715-44 315.36] *15-25, 85420] $15.12\_5 5.04] 84.56 84-45 514-40 94.31 74-24 
F 1 | 6:22] 716.15} 7.6.08] $6.00 $5.52| 5-44 85.36 95-29 
I 2 | 6.49 76-42 76-35 
E-| 3 | | | | | 17-49 
b = OO ENEOY | 


—_— ——_— 


Artificial Sines, Tangents, and Secants. 


23 DEGREES. 


— — —— —————— 


— 
\ 


d 


M Mj_L L. Sine, L. Co-Sine. L. Tangent. \ L. Co-Tang. |_£. Secant. L. Co-Secant.” =” 
EI "30 |_9» 9. 6006997 9. 9:9623973 9.53$3919 19-3616991_ 10 0376022.  10+3993003 | 30 
21 | 9- ' 9.6009901 | 9. 9623425 | 96336473 | 190+43613527 10.0376572 | 10+3990099 | 23 
32 | 95012303 | 9.9622975 | 9.60339925 | 10.3610075 10.0377122 | 10-3987197 | 25 
33 96015703 | 9.9922329S | 9-6393375 | 103506625 10.0377672 | 1043954297 | 27 
24 | 96915600 | 9.9621777 9.6336! 23 19.-3503177 10.037$223 | 10+2981400 | 26 
25 | 9:6021495 | 949521226 9.6400259 | 193599731 1949378774 10.2978505 | 25 
3 9460243585 | 949620674 9-6453714 | 193599250 I 0s 10+9379326 1043975612. _24_ 
37 | 95027275 | 949620122 | 6.545 27155 10+3592544 100379879 1043972722 | 23 
33 | 9+6030165 9g.9519559g 96410597 | 10+3539403 10.0350431 | 10+3969534 | 22 
29 | 9+6933052 9g.g619916 | $.£414036 | 1043555904 0.0350934 | 10.3966948 | 21 
40 | 9+ 6535936 9+961 5463 | 9+6417473 | 1043552527 10.0381537 | 103964064 | 20 
41 | 9-6038317 9g.9617909 | 9.54209995 | 10+3579092 10-0352991 | 103961153 | 19 
42 | 9:5541695 9-9517355 | | 9:5424342 | 19:3575658 | | 100382645 | 10.3958308 | 18 
? 96044573 9+9616809 | | 9-8427773 1943572225 10.0333200 1043955427 | 17 
44 | 9+6047443 9g+e9516215 | 5.543120} | 1943565797 10-0333755 | 19-3952522 | 16 
45 | 9-6050329 | 9.961565 2+-6434621 | 10+3565369 |, 10-0354311 | 19-3949680 | 15 
45 | 9:6553199 | 9.961513 0.5438057 | 10.3561943 | | 100334867 | 1043946310 | 14+ 
47 | 9-6056057 4 9614576 0.64414$1 | 1043555519 10-0355424 | 19+3943943 | 13 
48 | 9:6058923 99614020 9.5444903 | 10-3555097 | |_19-2355980 | 103941077 | 12. 
49 | 9.6061786 9. 3513463 95448324 | 10-3551675 | | 100356538 | 10.3939214 | I 
50 | 9:6264647 | $.9612994 96451743 | 103545257 | | 10-0357296 | 1043935353 | 19 
51 | 9+6067506 9. 9612346 9-5.455160 | 10+3544540 | 10.0357554 | 10-3932494 | 9 
52 | 9:6070362  9.9611787 9:5455575 | 193541425 | | 10-0388213 | 10-3929638 | $ 
32 | 9-6073216 . 9.9611225 9.646198S | 1043535012 | 10. 0338772 10+3920784 | 7 
54 | 96076068. L2I0EeE 96465400 | 10.3534600 | 109359332 | 1043923932. _6_ 
55 | 9.6078918 949610103 9.646S$10 | 10 42531190 10-0359592 | 1043921052 5 
66 | 9-6081765 | 9.96095 48 9.6472217 | 10+3527753 10.0399452 | 103919235 + 
67 | 9 6084611 | 9.9608g9$S7 9+6475624 | 10+3524376 - 2.0391013 | 1043915359 | 3 
53 | 9.6087454 | 9.960$426 | 9.64799228 | 10+.3520972 0-0391574 | 10.3912546 | 2 
59 | 9 6299254 | 949607364. | 96452431 | 1943517569 10.0392136 | 10.3909706 | 1 
EA oo +51 949607302 9.5455331 | 1043514169 100392695 | 10.3906567 | ©. 
| L.Co-Sins, | L. Sine L. Co-Targ. | I. Tangent. L.Co-Secant. | LI. Secaut. | M 
RE a DEGREE En 
Latitude 47 Deg. oo Min. Seuth —— 
4 [- | d.; 2 2 2 1d, 4 4 | |d 6 | d $ |d. 10\d. 12|d. 14 4 16 d. 0.4, 20|d.|22'd.|233 
'b, m.n h, m. m. [ts b. int, m. h, mw m. —_—_— at. b. m |. h. 1. M,P.in.nm 15, W;, hs De its Ne. Þ. mm bm.\ m.\b, m. 
S N|12.c [12.0 [112.0 I12.cl "12 12.5] L 2. 2, l ; 12-0 120 112.0 [2.0 
1 [0.33 10.34) 1 2.35 1] >6| 115437} 1/043S! 10.439' 1.9449 15241}; 10:42 19443] 2045! 12.46 
2 [1:07] 3/119] 2.1412) 21-14] 21-16! 2.1419) 31421 2 1423 21-25] 21427 21:29, 31:32 _Ale34 
3 j|I4/ 41+45] 3/1451 11454 311 +57 4 2-01] 4 2.05 2.C5 312e-TI] 3 2-14 4 2-15| 42-22 312-25 
4 2-25] 5/2430} 4/2434 4 2.38} 512-43] 5 2.45 5 2.52' 42457 4j3-CI| 5:3+06. 5 3-I1; 5 3-16, 43.29 
_$_1]3e10] _7j3+171_$13+22; 5j3429] 613-33; $ 3439] $.3-45 E 3451 _£13-57] 6 4-03, 64-097 ©4159) | 
0 (4-02 ©|4-10 6.4.16 6/4.22] 74429! 7.4436! 7 4-47 | "1 | | | 
7 '4+59] 915-95] 715-15 | * m2 | 
we | | | | | iy 31 | 
gg PR TO ON ——— ae ES ——_— ww — -- | -- a} tc. ooo 
| 


« + 
"P< 
4 


> 


Natural * 


24 DEGREES. 
NJ Ste. Co-S N. Tazgent.|.\, Co-Tang. N, Secant.. \N.Co-Secams., 
4067366 | 9135454 _ 4432237 |-22462368 _ 10946363 | 24585933 60. 
I | 4070023 | 9134271 4455773 | 22442796 10947781 | 24569882 | 59 
2 | 4072680 | 9133087 4459260 | 22425247 10949201 | 24553853 | 58 
3 | 4975337 | 9131902 4462748 | 22407721 10950622 | 24537848 | 57 
4 | 4977993 | 9130716 4466237 | 22390218 10952044 | 24521865 | 56 
5 | 4080649 | 9129529 4469727 | 22372738 10953467 | 24505905 | 55 
6 | 4083305 | 9128342 | 4473217 | 22355250 _log954592 | 24489968 | 54 
7 4085960 | 9127154 4476708 | 22337345 19956318 | 24474054 | 53 
-: 4088615 | 9125965 44809200 | 22320433 10957746 | 24453163 | 52 
9 | 4091269 | 9124775 4453693 | 22303043 10959174 | 24442294 | 51 
10 Nyg093923 | 9123584 4437187 | 22285676 Lo960604 | 24426448 | 50 
-11 | 4096577 | 9122393 4490682 | 22268331 10962036 | 24410624 | 49 
"12 | 4099230 | 9121201. 4494175 | 22251009 | 10963468 | 24394923 | 45 
13 | 41p1883 | 9120008 4497675 | 22233709 10964902 | 24379045 | 47 
| 14 | 4104536 | 9118914 4501173 | 22216432 10966337 | 24363289 | 465 
1 15 | 4j07189 | 9117620 4504672 | 22199177 10967774 | 24347555 | 45 
4 16 oO9841 | 9116425 4505172 | 22181944 10969212 | 24331844 | 44 
"1 17 | 4112493 | 9115229 4511673 | 22164733 10970651 | 24316155 | 43 
| _18_|_4115144 | 9114932. 4515174 | 22147545 _ 10972091 | 24300489 | 42_ 
| 19 | 4117795 [9112835 4513676 | 22130379 10973533 | 23254844 | 41 
| 20 | 4120446 | 9111637 4522179 | 22113234 10974976 | 24269222 | 40 
| 21 | 4123096 | 9110438 4525683 | 22096112 10976420 | 24253622 | 39 
| 22 | 4125746 | 9109238 4529183 | 22079012 10977866 | 24238044 | 38 
22 | 4128395 | 9108038 4532694 | 22061934 10979313 | 24222488 | 37 
24 |_4131944 | 9106337 4536201_| 22044578 | 10980761_| 24206954 | 36 
J 25 "4133693 | 9105635 4539709 | 22027543 10982211 | 24191442 | 35 
26 | 4136342 | 9104432 4543218 | 22010831 10983662 | 24175952 | 34 
; 27 | 4138990 | 910322$ 4546728 | 21993840 I0985114 | 24160484 | 33 
28 | 4141638 | g102024 4550239 | 21976$71 10956568 | 24145038 | 32 
1 29 | 4144285 | g100$19 4553751 | 21959923 10955023 | 24129613 | 31 
| 39 |_4146932_  $c9961} | | 4557264 21942997 | | 109589479 | 24114210 | 30 
EY N. Co-Sine. N. Sine. ' T.Co-Tang. N. Tangent. | [N.Co-Secant.l N, Secant. | M 
ll 65 DEGREES. 
Latitude 438 Deg. oo Min. North Declination. 
o |d. 3 (<4 j6| 6 |< Þ 1/8) 4, 1214. 14 |4.| 16]4| 15420 |d, 22) d.\23; X 
4 [\b.m,m.|b. m. mM. b. m.\m_ \b. m.im. \b. m.m. \b, mm. h. m.\m.\h. m.\m.\h, m.\n.\þ. m.\m.\b. m.\m 'b. mm. |, m. 
IFN]12.0] |12.0) [12.0] [12.0 [12-0, 12.0) [12-0] 12.9) j12.c| [12-c| [12.0 [12.0 12.0 
I [0-34! 210-32 110.31] 112.30 1/0. 2J 10-25; [ 0.27] 112-26] 110-25] 110-24] 11-23] 110-22] Ijo.21 
2 [1.08] 2/1.06 _2]I-04] 2/1.02} 2.1-00 2/0. $8 _3 0455 _212-531_2[2e51 210.49 _3]2-46] 2.0-44]_210.42} 
1-46) 41-42 311-39} 311-36] 3,1-33 3114395 1-25) 311-22] 311-15 3/1-16 4/112} 411-58] 3]1.05 
2.26 52-21] 42-17 4[2.13| 4,2-09 4]2.05 6 1:55] 4j1+55] 411-51] 4j1-47] $[1-41] 5/1436] 411.32 
3-12] 7,3:05'_5(3-00] 5[2:55| 5,2-50|_512:45| 6 2-39] 512-34| 512-29] 6/2-23]_712-16| 7/209] 512.04 
4+03 7/3 56, Gl3. ol 613.44 6 3.35] E13+32} 9 3-23] 613-17] 6[3-11] 713+04| 712-57] 82-49 612443, 
5-00 94-51] 6 614-45] 6/4-39þ 74+32] 74-25] 9 4-16] 714-09] 714-22] $13-541 $13-46|. $13.38] 713-31] 
6.00] 95:51] 715-44] 715-37) 2.539] 716-231 9 5:14|_2]5-27| 14:59 844-511 $/4-43] 814-35] 714-28 
| 615.25] 9 6.16| 716.09] 716.02] $15.54 915-46 815438] 715-31 
| 6.55] 8/6.50! $16.42] 616.36, 
E: 7-45 97-40 


24 DEGREES. 


Ly L. Sine. | L. Co-Sine. L. Targent. | Z. Co-Targ, 1 | L+ Secant, | L. CorSecant. | 
9 '9:6093133_  9:9607302 96485831 | 10:3514169 - 10-0392698 | | 10.3906867 
1 | 9:6595969 | 9.9606739 | - 9:6489230 10-3510770 100393261 | 10.3904031 
2 | 9.6098803 | 9.9606176 | 9:6492628 | 10+43597372 10-0293824 | 10.3901 197 
3 | 9.6101635 | 9.9605612 | 9.649602} | 19+3503977 10-0394388 | 1043898365 
4 | 9.6104465 | 9.9605045 9-6499417 | 10-3500553 19-03949532 | 10.3395535 
5 | 9.610729} | 9.9654484 | 9-65025cg | 10-3497 191 10-9395516 | 10.3592707 
6 | 9.6110116 | 9.9603919 | 9-6506199 | 1043493801 _10-0396081 | 10.3859882_ 
7 | 9s 6112941 9.9603354 | 9s 9:6509557 1043490413 10.0296646 | 10. 103887059 
8 | 9.6115762 | 9.96027$$ | '$ 6512974 | 19+3487026 100397212 | 10.3884238 
9 | 9.611859%0 | 9.9602222 ' 9.651359 10-3453641 10.0397778 | 10.3581420 
10 | 9.6121397 | 99601655 : 9:65197942 | 10+-3450258 10.0395345 10.3878607 
I1 | 9.6124211 | 9.9601055 | 9-6523123 | 1043476577 10.0398912 | 10.3$75789 | 49 
12 | 96127923 | 9:9620520 | | 9-6526503 | 10:-3473497 | |_19-9399450 | 10.3872977 | 48. 
13 | 9-6129833 | 59599952 | | 9-6529881 | 10.3470119 | | 10.c40cc48 | 10.3870167 | 47M 
I4 | 96132641 | 9+9599384 | 9+0533257 | 10-3466743 10.c400616 | 10.3567359 | 4% 
15 | 96135446 | 9:9555S15 | | 9+6536631 | 10-3463369 10.c421185 | 103864554 | 456 
16 | 9-6138250 | 9-9593245 | | 9-6540004 $0-2459990 100401754 | 1043561750 % 
17 | 9-6141051 | 99597675 $-6543375 «3456525 19-0492324 | 10-3853949 
13 | 9-6143550 | 9-9597106 9:5546744. 10. 0-3453256 10-2422594 | 10-3356150 | 
19 | 9.5146647 | 949595535 9.6550112 | 10+ 0-3449888 OY ' 10» +3852 3353 
+20 | 9-6149441 | 9.9595964 | | 9+6553477 | 103445523 2.049 24036 10.3$50559 | "7 
21 | 96152234 | 9-959539}3 96556541 10-3443159 10.043 4507 | 10-3847766-] 3964 
22 | 9-6155924 | 949594521 $.5560204 | 1043439795 2425179 10-3544975 | 33 
23 | 96157512 | 99594245 9+6553564 | 10-3435435 ic 0495752 10-3242158 | 37 | 
24 | 9.  9.6169593 $+9593575_ | 9.6 6565923 10+3433977 _ 10.0499325 | 10» 357 $9401 | 36. 
25 | 9» ' 9.6163392 | 9-9593102 | 9. 5570280 103429729 | 10.04069g8 | 10.3835518 35" 
26 | 9.6166164 | 9:-9592525 | 9-6573636 | 103426364 ; 10.0407472 | 10. 383 3536 | 34" 
If 27 9.6168944 9.951954 | 0.6576989 10.3423011 2.040%046 | 10.3531056 |f 33! 
23 | 3.5171721 | 9-9591350 { $-65$0341 | 103419659 | 10.0408620 | 10.3525279 32! 
29 | 9-6174496 | 99590595 | 9.653692 | 1043416395 | | 10.0409195 | 10. 3825504 | 31} 
30 | 9-6177270 | 9-9<g0229 | 9:6587041 103412959 | | 1004099771 | 10-3522730 | 30! 
L.Co-Sine. | L. Sins: © ' L.C0- 0-Tang. £2 T 4xgent. | L. Co-Secant. | L. Secant. rt, I'M ; 
IM © VEASULES 
Latitude 48 Deg. oo Min. South Declination. 
o |d. 2 (d.| 4 a. 6 PAK: _ 101d. 12 4d. 141d, 16| d| 13|4[20 d\ 22 
_ 1b. m.\m b. a.| m,1b. m.| m1. þ. m. nb mmbmlm 6 m. mb. m\m.b. m. m.h. m.' m ib. m.\ 1m nb, 
FN|12.0! 12.0} 12.0] |12.0! [12] 112.5 112.0 [12.0] [12.0 12-0 12.0] !12.c | 
I 24) 10.35 } 2+36| 110437) 1 35 1 0. J9 1 ©. 42 19-41] 10-42] 0.43! 210445 2 0.49 O, . 
_2 11-93} 3/L-I) 310-14! 211.16; 211.15} 21.20} 2,1-22 2/1424 21: 25! 21-25, 2 1-30] _ 311-3 33] 211"; 
3 [1-45, 41-50) 4{1-54 311-57 3/2 oo 32. 97 ;| 3 3;2-06 3 2-09 3 2. 12! 232415 412-19 42 23 37 .2\ 
4 12.26] ©2432! « 2437, 512.42 4|2+46| 42.50] 42-54 42-55, 4 3-©2] 5 ; p-0N c\2.12} 5i3+-17 3-1 
I p12! 23-191 <3-25] 913-320) P29 $2:69 23-04 42-29 || Jkt 13458 
6 4-03] 84-11] 714-15} 74.25 714-32 64-38, ©, 4-44 | | | | 
7 [5-00] 915-09] 915.16; | Eq | E -1 | | 
|} | | Li WEL 2: 00 OLE .j__L 
TTITTRFIATCES 
KS | | FE * Li LIES 


4 4 PS, of 2 as Lo, 


- 
Ss * a 


__ "24 DEGREES. _ | 
+ M | N. Sine. [N. Co-Sine.| V. - Vn V. Co-Tang: N. Secant. |N.Co-Secant.| 
a _ 30 | 4146932 | 9099613 4557264 | 21942997 10989479 | 24114210 | 30 
| 31 | 4149579 | 9098406 4560777 | 21926093 10990936 | 2409829 | 29 
qf 32 | 4152226 | 9097198 4564291 | 21909210 10992395 | 24083469 | 28 
. 33 | 4154872 | 9095990 4567506 | 21592349 10993855 | 24068132 | 27 
"7 34 | 4157515 | 9094701 4571322 | 21975510 l0995317 |} 24052815 | 26 
1 25 | 4160163 | 9993571 4574339 21853691 10996779 | 24037520 25 
_36 |_4162808 | 9092361 _ 4573357 | 21541594 10998243 j 24022247 | 24 
37 | 4165453 | 9091150 451876 | 219251159 19999709 | 24006995 | 23 
23 | 4168097 | 9059933 4585396 | 21508364 I1Io01176 it 23991764 | 22 
29 | 4170741 | 9955725 45SS$917 | 21791631 I1002644 | 23976555 | 21 
. 40 |- 4173385 | 9987511 4592439 | 21774920 11004113 | 23961367 | 20 
41 | 4176028 | 9056297 4595962 | 21755229 11095584 | 23946201 | 19 
© 42 |_4178671 | 9055052. 4599456 | 21741559 11007056 | 23931055 | 18. 
43 | 4181313 | 9083866 4603011 | 21724911 I1008529 23915931. 17 
44 | 4183935 | 9082649 4606537 | 21708283 IIolooog | 23900828 | 16 
45 | 4186597 | 9051432 4610064 | 21691677 Iloilgso | 23385746 | 15 
- 46 | 4189239 | 9080214 461359L | 21675091 11012957 | 23870685 | 14 
47 | 4191880 | 9078995 4617119 | 21658527 11014436 | 23555645" | 13 
48 | 4194521 _| 9077775. 4620648 | 21641983 _11015916 |_23840625 | 12 
” 49 | 4197161 | 9076554 4624178 21625460 | 11017397 | 23825627 | 11 
50 | 4199801 | 9975333 4627709 | 21603958 Il1018879 | 23510650 | 10 
51 | 4202441 | 9074111 4631242 | 21592476 11020363 | 23795693 | 9' 
52 | 4205080 | 9072588 4634776 | 21576015 11921849 | 23780758 8 
53 | 4207719 | 9091664 4638311 | 21559575 11023335 | 23765843 | 7 
54 | 4219358 | 9070440 4641846 | 21543156 _11024323 | 23759949 |_6 
55 | 4212996 | 9069215 4645382 | 21526757 11026313 | 23736075 5 
56 | 4215634 | 9067989 4643919 | 21510378 11027803 | 23721222 4 
57 | 4218272 | 9066762 4652457 | 21494020 11029295 | 23706390 2 
58 | 4220909 | 9065535 4655996 | 21477653 11030739 | 23691578 | 2 
59 | 4223546 | 9064307 4659536 | 21461366 11032283 | 23676787 l 
_60. | 4226183 9063078 _ 4663077 _ _ 21445069 | 11033779 | 23662016 | © 
"IN. Co-Sine.” N, Sine. | N.Co-Tang.' N. N. Tangent. nt. | |N.Co-Secant.! N. Secant. | 'M 
6 DEGREES. 
Latitude 49 Deg. oo Min. North Declination. 
d.| 6 |d. 3 [4.| 10|4.) 12]d.| 14 [d.| 16 4 19]4.|20|d.|22| 4235 
UOPMUTMMOYPMMMIIVTOTCAMARMTTATYM7T 
12.0] [12.0] [12-0] [12.0] [12.0] |I2.0] [12-0] 112.0] [12.0] [12.0 
110-21] 110-30] 11029) I 0.28 119-27] 110-26] 110-25] 210-23] 110-22] 10.21 
2]1-03| 211-01] 2P-59|_2,0-57|_212-55]_212:53| 20:51] 319-48] 210-46] 210.44 
3/1+38| 3j1+35] 4j1+31] 3'I+25| 31-25] 3/1-22 4\1-15] 4jI-14] 3/111 211.08 
4/2.16| 412-12] 5]2-07| 4 2.03] 41-59] 51-54] 511-49] 511-44] 511-39] 4/135 
5[2-59| 5[2:54|_612:43| 5,2:43|_6/2-37|_6[2+31|_6/2-25|_6/2-19| 612-13] 512.08; 
613-47] 53-41] 713-34] 6,3-28| 713-21] 713-14] 713-07] 713-00| 712-53] 6/2-47 
714-41] 714-34] 714427] 7, 4-20] 714-13] 714-06 $/3+59| 813+50| $13.42] 713-35 
_715+391_715+32]_71Þ:25 7.5-18 $15.10] 815.02 814-54] 84-46] $14-38| 714-31 
6.32] 715-25] 7.6.18} 916-11] 715-04] $1556} 815-48] 815.40] 615-34 
7.07] $16.59] $16.51] $16.43] 516.38! 
| | | | | | 7-45] 97-40) 


a 


F 
# "'P 


- 


- 


=O Y 


am 


- 


= Yn #4 ...  W- 


aA _ 


171 
—_ bl 
? 


Artificial Sines, Tangents, "and Secants. | 
24 DEGREES 

"M |' £. Sine. | I. Co-Sine. 'L. Tangent. | L. Co-Tang. 1 | Ls Se Secant. | L. ConSecant. 

30 | 9-6177270 | 9.9590229 '9:6587041_ [_10+3412990 |, "10 10+ "10-0409771_ -10.3822730 

31 | 9-6189941 | 9.958965 3\| 9:5590387 | 19-3409613 | | 100410347 | 12:3819959 

32 | 9-6132809 | 9.9559077 9:6593733 | 1943406267 | 10-0410923 10.3817191 

33 | 9-6185576 | 9.9588500 96597076 | 19+3492924 | | 100411500 | 10:3814424 

24 | 9+6188341 | 9.953792} 9-6690418 | 10-3399592 | | 19-0412077 | 10-35811659 

25 | 9:6191103 | 949587345 9.6603758 | 10-3396242 | 10-2412655 |. 10.3308897 

26 | 9.6193564 949556757 9-6607097 | 10+339290} 1040413233. (103806136 _ 

37 | 96196622 | 9.9586188 | | 946610434 | 10+3389566 100413812 | 10.3803378 

28 | 96199375 | 9:958560g | 9.6613769g | 1043386231 10.0414391 } 10-3800622 

,39 | 9+6202132 | 9.9535030 | 9.6617103 | 19+3332897 10.0414970 | 10.3797868 | 21 
/ 40 | 9-6204884 | 99554450 | 9.6520434 | 10+3379566 10.0415550 | 1043795116 | 20 
| 41 | 9+6207634 | 99533569 | 9.6523765 | 1043376235 10.0410131 | 10.-3792366 | 19 
| 42 | 9+6219382 2 9-95 $3288 9+6627993 |_19+3372907 10.0416712_ _10-3789613 18 
\43 9+6213127 3-95 82707 9-6630420 | 10+.3369580 10.0417293 1043786837 17 
44 | 9+6215$71 | 9-9582125 9-6633745 | 1043366255 10.0417575 | 10-3784129 | 16 
45 | 9-6218612 | 9-9581543 9-6637969 | 10-3362931 | | 10.0418457 | 10-3781388 | 15 
45 | 946221351 | 99580961 9.6640391 | 10+3359609 10.0419039 | 10437738649 | 14 
47 | 9+6224085 | 9.9580378 9-6643711 | 103356259 ' 10-0419622 | 10.3775912 | 134 
48 9.6226324 949579794 96647030 | 10-3352970 | | 10.0420206 | 10.3773176 |_12 
49 | 9:6229557 | 949579210 4s + 1043349654 10-2420790 | 103770443 | HL 
50 | 9+6232287 | 9.9578626 9.6553662 | 10+3346335 | 10.0421374 | 10-3767713 | 18 
51 | 946235016 | 9:.9578041 9.6556975 | 10-3343025 | | 10-0421959 | 103764984 | 9 
52 | 9+6237743 | 99577456 3.656692288 | 1043339712 | | 10-0422544 | 1043762257 8 
53 | 9-6240467 | 9-9576870 9.6663598 | 10+.3336402 ; 10.0423130 | 10+3759532 7 
54 |-9-6243190 | 9:9576254 | | 9:6665907 | 10-2333993 | |_19:2423716 | 10:3756810 | © 
| 55 | 949245911 | 949575697 9-5670214 | 10-3329756 19-0424303 | 10-375408g | 5 

56 | 9.6243629 | 949575110 96673519 | 1043326451 | 10.0424890 oy +3751371 | 4 

57 | 9-6251346 | 9-9574522 9-6676823 | 103323177 | 10-0425475 | 10-3748654 | 3 

53 | 3-6254060 | 9:9573934 | 9-5580126 10.3319374 | | 100426066 h0-DI——Ens 2\ 

59 | '9-6256772 | 99573346 | 946633426 | 1043316574 | 10-0426654 | 10.3743228 I 
_6o | 9:6259483 | 9:9572757_ | 2072 1043313275_ | 10-0427243 | 10-3740517 |_© 

L. Co-Sine. | L. Sine. L.Co-Tang. | I. Tangent. | "L. Co-Secant. | L. Secant, | M 
Rn & DE GREES. ——* 
Latitnde 49 Deg. oo Min. South Declination. 
M7 o dj 2 d.\ 4 |d.} 6 |d. 8 [4d. 10|d.! 12 4. 16/6 < 2610 2g 20 [22 
h. m. aac m.b.m.b. m. m.b.m wh, m. me\b, m.\ m.\b. m. 

FN]12.0] [12.0 12. 12.0) [12.c| [12.0] {t2.0 [12.9] [12.0] [12-0] [12.0 [12.c 

I (0.34) 10+35| -4[0+36, 110.37] 110-35] 104.39] 1,045 10441 1 0.42] 10.43] 210445 10.46 
2 11.98| 2-11] 21-13] 2]1-15) 2t-17| 31-29] 211-22 21:24! 21:25] 21:25) 3[1-31 21-33 

3 1-47] 3 311-50] 2/1453] 311-56; 311-59] 4240} 3/2+ 06, 32.09. 32+ 12 _ 4'2-20| 312-23 

4 [2-26] 42+30| 412+34| 5/2+39' 512-44 52-49 412-53 42-57] 5 3-02] 53-07] 513+12] 513+17 
5 (3-14| 5 513+ 3-19]_513-24|_513-29| 5[3:34\_6,3-40 513-45._6 3-51] 63-57/ 64:03] 6/4.09]_|__ 

6 |4.05 64-11 614-17] 614.23] 614.25] 7 4+3 6/4442. | 

7 [5-01] 715-08] 715.15 | 
WE SEW | | 


.. 


DO SH 
am 


my 


w— 


-. 
».* 


A 


* 


mn” "-v 


RW 


{ 


Sad ; | : © " = For we . Fs 4 
172 A TAaA%uLE of Natural and 
3 DECREES. 
JM | Iv: Sine, [N.Co-Sine| © [9: Tangent| V. Co-Tang N. Secart. |N-Co-Secam. _—— 
"© | 4226183 | 9263078 | 4593077 | 21445209 | 11933779 | 23662016 | 60 
1 | 4225819 | 90651848 4566619 [21428793 ; 11035277 | 23647265 | 59 
T2 | 4231455 | 9060617 4679162 | 21412537 ' 1103$775 | 23632535 | 58 
C4 t3 4234090 99593836 4673706 21396301 11938275 23617526 | 57 
$ '4 4236725 9058154 4577251 21380935 | 11939777 23603136 56 
& 4239360 | 9056921 4630797 | 21363589 | 11041279 | 23558467 | 55 
Fþ*6.| 4241994 | 9055685. 4634343 | 21347714 | 11942753 | 23573818 | 54 
MM 7 | 4244628 | 9054454 4687890 | 21331559 , 11044239 | 23559189 | 53 
 :.3 | 4247252 9953219 4691435 | 21315423 | 11045795 | 235445581 | 52 
T 59 | 4249895 | 9951983 469 4988 | 212933c8 | . 11047303 | 2352$992 | 51 
I 10 | 4252528 | 9050746: 4695539 | 21283213 11245513 | 23515424 | 50 
# 11 4255161 9049509 4702090 21267137 110959224 23500875 49 
Fj 12 | 4257793 | 5048271 4795643 | 21251052 11051836 | 23486347 | 48 
=] 13 | 4260423 | 9047032 4709196 | 21235045 11053349 | 23471838 | 47 
| 14 _orgoze 9945792 4712751 | 21219930 | 11054864 | 23457349 | 46 
5 | 4265687 | 9044551 4716306 | 21203034 11056380 | 23442880 | 45 
6s | 4268318 | 9043310 4719863 | 21187057 HIc5759g8S | 23428431 | 44 
175 | 4270949 | 9042068 4723420 | 21171101 11259417 | 23414002 | 43 
18 | 4273579-| 9049525 472597 | 21155164 , 11969937 | 23399593_|_42_ 
"19 | 4276229 | 9039582 4730538 | 21139246 11062458 | 23385203 | 41 
bo | 4278835 | 9038335 47349298 | 21123345 11063581 | 23370833 | 40 
21 | 4241467-| 9037093 4737959 | 21107470 11065506 | 23356452 | 39 
| 22 | 4284095 | 9035547 4741222 | 21091611 11C67031 | 23342152 | 3 
{23 | 4286723 | 9034690 4744735 | 21075771 (1068558 | 23327849 | 37 
© 1.24 | 4289351 |9033353 4748349 | 21059951 1107c057 | 23313548 | 36 
1 oP 4291979 9032105 4751914 | 21044150 11071616 | 23299276 | 35 
f 26 | 4294606 | 9030855 4755431 | 2102$36g . 11073147 | 23259023 | 34 
- 27 | 4297233 | 9029606 4759048 |.21012607- | 11074650 | 23270790 | 33 
28 þ 4299859 | 9925356 4762616 |] 20996864 . | 11076214 | 23256575 | 32 
29 | 4802485 | 902710 4765155 | 209S1140 | 11077749 | 23242381 | 31 
4305111 | 9025853 _4769755 | 29965436 { 11079285 | 23228205 | 30 
V. Co-SineJ N.. Sinz __N.Co-Tang IN. Tangent. IN.Co Secant. N, Secant, | M 
6 DEGREES. 
; Latitude: 5o Deg. oo Min.. North Declination. 
4.1 2 [d.| 4 |d| 6. d\ 8 d. 10]. 12 [44 14 4, 16\d.| 18 | d. 20 | 22\ 4/232 
um 1n.'b. mim. 15, m.\m. 1b. m.\m. lb. m.| m.\6, m.\n.b. m.' mb. m.\m.b. m.\m.b.m.\ mb. m.\ m.'b. m.\'m.'\b, m, 
2þ -|12-0 [12.0] [12.of [12-0] [12.0] [12.0] [12.0 [12.0/ [12.0] [12.0] [12.0] [12.0 
0.35 10-34 115-33] 119.32] 112-31] 110.39 110.29] 10.28 1,0.27, 10-26] 210-24! 10-23) 110.22 
L101'211-09: 2116! 211-04) 23102] 21:00] 20.53] 20.56) 20:54 20:52! 312-49: 2047, 20-45 
1.45 311-45 211-42 311-39] 311-36] 3/1-33] 3]1-30, 3/1-27| 3 1-24, 4j1+20| 41-16, 31.13) 3jI-T0 
2.20 412-26 412-22; 42.18] 412-14] 5,2-09] 412.05} 4 2-01] 41-57, 5/1+52| $j1.47|-5 1-42) 41.38 
3-16]_5[3-11]_513+26; 513-01} 5P2-56| 62:50] 512-45125.2:40] 5/2+35\_6,2:29] ©2:23| 72-16 42.12 
05] 614-00! 6[3.54' 613.48] 613-42] $ 3-36 '613+30, 6 3.24] 63-15, 73-11] 7J3-04 7 2:57) 62-51 
614-56 6.4-50, 514.43] 714-36] 7 4+29] 714-22, 7 4-15 7 4-08, 714-01 $13-53, $ 3-45] 7.33 
615-54|_715-47|_715:49] 715:33|_7.5:26] 75-191_7 5-14 7'5-05;_814-57|_814 49 84-41 714-34 
m_ A A _ — I —_ : | ' ya | Lond 
St. 6.32] 7525] 716-18] 76.11] 7.6.04 715457] 315-49, 75-42, 615-36, 
| k '7.06; 7.6.50] 816-514 7:6-44 56-39 
INIEIMIMINNZLE 


- 


. 


. 


Artificial Sines, Tangents, and Secants. 


Fr 1. Sine. 
'o "962594533 
—T | 96262191 
3 9.6267601 
4 | 95270303 
s | 9627300} | 
6 |_9-6275701 | 
'—"| 96278397 | 
- $8 | 9-62810990 | 
F.-u 9.62$3732 
10 9.6256472 
It 9.6253160 
12 |_9-6291845. 
{75 1 9-6294529 
96297211 
\ i 9.6299 390 
16 , 9.630256$ 
17 | 9-6305243 
13 | 946307917. 
19 | 96310559 
' 20 | 96313255 
21 | 9+6315926 
22 | 96318591 | 
23 96321255 | 
_24 |_$:6323916_ 
'25 | 9+6326576 
26 | 96329233 
27 | 96331539 
28 | 96334542 
29 | 946337194 
32 | 9:5339544 
1 I. Co-Sine. 


25 DEGREES. 


 L. Co-Sme. 


9:95 72137 
949572165 | 


943571573 
9-95709g85S | 
9-9579397 
$+3569505 
$+9569215 | 
9. 9568623. 
9+9568030 
9:.9557437 
949566344 
9.9566250 
_9-9565656_ 
9-9565061- 
$9+9564466 
9-9563570 
99563274 
9-9562678 
9+ «35620 S1 


— 


9.3561483 
99569886 
9.95602%7 
949559659 
99559059 
_$-9555490_ 
949557890. 
9-9557289 
9.9556688 
9-9556087 
9-9555455 


9:95 54582 


£. Sine. 


| 
| 


| 


b-.1 


Z. Tangent. 


9.588725 


9+6650023 
9-6693319 
9.6695613 
9+.6599906 
9.6793197 


96705456 


9-6709774 
9.6713060 
9-6716345 
9.6719623 
9.6722919 


L:INge 


96729465 
96732745 
9+6736020 
9.6739234 
96742566 


_9-6745836_ 


96749105 
9-6752372 
9-6755633 
$+6755902 
9.6762165 
96765426 
Ge 6163686 
90771944 
9.6775201 
9.6773456 
9.6731729 


96784961 |! 


L. Co- - 0-T arg. 


L. Co-Targ. 
ASIEFEXL. 


10.3309977 
19.32066S1 
193303357 
1043300094 
19.329630J 
19-3293514 
10. 3290225 
10.32569409 
10.3253655 
190-3250372 
10+3277090 


19-3273d10 


1043270532 
10-3267255 
103263950 
10.3260706 
10-3257434 


10.3254154_ 


10-3250595 
10.3247628 
10-3244362 
10.3241c97 
_ 22737835 
343 3457 4 
10» 532207 I4 
10.3228056 
10.3224799 
10.3221544 
19.7215291 


10-3215039 


& T angent.. 


—  I—— - — — 


64 DEGREE S-- 


Z,* Secant. 


- 
—— — — = — — 


10.0427243 


10,0427332 
10.0425422 
10.0429C12 
10.042962J 
10-2430194 


10-24307$5 _ 


100431377 
10-2431970 
10.0432563 
10.0433156 
10.0433750 


19:0434344 


10.24 34939 
10-0435534 
19.04361 70 
10.0436726 
10-0437322 


19-2437919 | 


10.0439517 
10.0439114 
10.0439713 
10.04403tL1 
10.0442911 
10.29441510 
10. 0442119 
10-0442711 
12-0443312 
10.0443913 
10-0444515 


IC. £-2445118. 


L. Co Secant. 


| L . Co-Secant, 


C———C JD <- — 


_10-3749517_ 


103737809 
10+3735103 
10+3732399 
10+3729697 
10-3726997 
_10+3724299 | 
10. 3721603 | 
10-3718919 
10.3716218 
10-3713528 
10.-3710$49 


043708155 


10-3705471 
190. «37927 5s 
IG-3720112 
IC. 2697 422 
19. 3634757 
10. . 3632053 


— 


10, 3689.41 l 
10.3636742 
10-3634074 
10-36814cg 
103675745 
10.3676G 54 


1043673424 
10.3670767 
10+2668111 
10.3665448 
10.3662806 
10. 36601 56_ 


L. Secant. 


8 4 
M 


— 


Luniends _= Deg. oo Min, 


_[o|42|d[4]4|s 

b. m.| m þ. m.| mb, m.\m.lb. m. 

S N|b2.n] [12.0 [12.0 12.C 

1 [+35] 110.36 10.37] 110.35 
LIC] 2/1-12]-2:1.14] 211.16 
I-45] 3/151 31-54 311457 
2-30] 412+34/-412+35; 412.42 
3-16] 5]3+21]_513+26| 513-31 
»©6| 614.12 64.18] 614-24 
$-©2] 715. 715-16, 


i. a. =_ 


Fl 
m. 


8g 


2-49] 


I 0.41 
21-23 
3 2.07) 3 
4 2.54] 4 
53:46. 5} 
6 4-42 


—— 


10|d. 12] 
hb, = uy m.b.m.\m 
[12.0 

1.0.42| 1 


14 


I 2.7 


211-25 


—— 


a. 


2 


2.13 
3-03 
3+97 


South  Declination, 


(1 2-0/ 


5:23.08! « 
6.4.03] 


10-44] 1 
21-29}: *3 


————— | _ —_— 


112-0 


045 


[12.0 


ib. m, mb, m. m.b. m.\m. bn. m. 
12.0 
0.43; 
1.27 


I 0.46, 1 


[161d] 18'd] 20] 41 22| 4.1233 


43-17 


1-32 21.3 24) 2 | 
32.16} 42-20 42-24 
$131 
6459 


3 
413+ 
Ba: IRR 7 


= 
- 


: 
_<. JW « « 
. _—_ Ke. a 


A Tas le of Natural and 


T9 


£ + 


25 DEGR FES. 
N. Sine. [N. Co-Sine. N. Dong CT: N. Secant. |N.C0-Secaut.( | 
4395111 | 9025853 4769755 | 20965436 _11079255 _ 23228205 |i 30 
+31 | 4307736 | 9024600 4773326 | 20949751 11080823 | 23214049 29 
32 | 4310351 | 9023347 4776599 | 20934084 11082363 | 23199911 | 28 
4.33 | 4312956 | 9022093 . 4780472 | 20918437 11053993 | 23155794 | 27 
> 34 | 4315610 | 9020838 4784046 | 20902809 11055445 | 23171695 | 26 
35 ] 4318234 | 9019582 4787621 | 20887200 11086959 | 23157615 | 25 
:.36 4320857 9013325 4791197 | 20871610 | 11088533. 23143554 | 24 
' 37 | 4323480 | 9017068 4794774 | 20856039 11090079 | 23129513 | 23. 
33 | 4326103 | 9015810 4798352 | 20840456 . 11091627 | 23115490 | 22 
- 39 | 4328726 | 9014551 þ 4301932 | 29824953 11093176 | 23101486 | 21 
40 | 4331348 | 9013291 4505512 | 20509438 | 11094726 | 23087501 | 20 
41 | 4333970 | 9012031 4309093 | 20793942 | 11096277 | 23073535 | 19 
42 | 4336591 | 9010779 4812675 | 20778465 11097830 | 23059588 | 18 
43 | 4339212 |-g009508 | 4816258 | 20763007 11099335 | 23045660 | 17 
44 | 4341833 | 9005245 4319842 | 20747567 11100941 | 23031751 | 16 
| 45 | 4344453 | 9006992 4323427 | 20732146 11102498 | 23017860 | 15 
| 465 | 4347073 | 9005715 4827914 | 20716743 11104056 | 23003988 | 14 
1 47 | 4349692 | 9004453 4530601 | 29701359 11195616 | 22990134 | 13 
J _43 |_4352311 | 9003157 4834189 | 20585993 11107177 | 22976299 | 12 
49 | 4354930 | 9001921 4537778 20670646 11108740 22962483 | Il 
50 | 4357548 | 9000654 4341368 | 20655318 11110304 | 22948685 | 10 
$1 | 4360166 | 8999336 . 4844959 | 20640008 11111869 22934906 | g 
52 | 4362784 | 8998117 4845552. | 20624716 11113436 | 22921145 | Y 
53 | 4365401 | 8996848 4852145 | 22609442 {1115004 | 22997403 7 
54 | 4368018 | 8995578 4555739 | 20594137 11116573 | 22893679 { 6 | 
"55 | 4370634 | 8994307 4859334 | 20578950 11118144 | 22879974 | 5 
56 | 4373250 | 8993035 4562930 | 20563732 11119716 | 22866286 | 4 
1 57 | 4375866 | 8991762 4566528 | 20545531 11121290 | 22852618 | 2 
58 | 4378482 | 8990439 470126 | 20533343 | 11122565 | 22838967 | 2 
59 | 43381097 | 5989215 4373726 | 20518154 11124442 | 22825334 | 1 
_60 | 4383712 | 8987949 | _4$77326 | 20503038_ 11126019 | 22811720 | © 
N, Co-Sine.| N, Sine. | IN.Co-Tang |N. Tangent. N.Co. Secant. 'N. Secam, | 
64 DEGREES. ”T 
[ Latitude 51 Deg. oo Min. North Declinatior:. 
De] 2 [414] 514] B]4 15[4[12] 4144 16/4/ 18/420] 4/32] 023? 
bk. mn. b.m.m.\b.m.\m.\b. m.\m.\b. m.| mh. m.|m.\b. m. hy op m. m.b.m,, mb. m. m.b. m.' m.\b, m. 
SN112.0t [12.0 Il'2.0 12.0] I'2.0 Il!2,0 12.0 (12.9 12, oy I'2, ol {12 of. Il'2.C 
I [0-35] 10-34 110.33] 110.32] 119-31] 110.39 110.29} 1,0-25 27 19.26 110.25! 10.24) 11023 
kL.2 [3-11] 211-09] 211-07] 211-05] 211-021. 2 01) 210-59] 20:57] 20:55, 20-72/_20-51_3 0-48 10-47 
3 [1-50] 310-47] 3[1-44| 3/141] 3/L+39] 3j1-35] 311-32 3,1-29| 3,1+26, 31-23, 41.19) 4. TER [2 
4 12.31] 412-27] 412.23] 412-19] 4{2+15 4/2-L1] 4/2.07 4 2.03| 41459, 4/F+55 $6 5 1:45 41 41 
S (3-17]_513:12)_513-071_513-22] 512:571_5$12252] 512-4715 2+42 2+37\_5;2:32| 012-20, 12-20 512-15 
| 6 [4-08] 514-03] 613.57] 613.51] 613445 53-39 613-33 +33, 6 3427 3-21] 73-14; 713-07, 7 3-01, 612.55 
7 15-03] $1457] 6{4-51| 6[4.45] 714-38 7,431) 714-24] 7,417] 74-10, 7,4-93| 713+ 56, 7.3+49| 613443 
E6.00] $554] 645-48] 715-41) 715:34|_715:27] 7]5-29|_7 5:13] 75-267 4-59|_$14:51|_7 4:44, _7/4-37 
'1 6.33] 7,6+26| 716-19] 7.6.12} 95,6.05| 7.5.58] 715451 7.5444) 65.3 
'| 2 07, $6.59] 716-52] 76-45, 5/6 
= || | | : 45] 749 
| | 


Bagh 42 


"- 


M4] L£- $je. —] L. Co-Sime. Le Tangent. LT _ £. Scan. I Co-Secant. p | 
"30 | 946339844 | 9-9554832 | | 9:6784961 | 10.3215039 | [_19:0445118 | 10-3660156 | 20 
31 | 9-6342491 | 9-9554280 9-6788211.-| 10-3211789 10.0445720 | 10.3657509 | 29 | © 
32 | 9-6345137 | 943553676 9-6791460 | 10.3208540 19.0446324 | 10-3654863 | 28 
32 | 9-6347780 | 99553073 96794708 | 10-3205292 10.0446927 | 10-3652220 | 27 
34 | 9-6350422 | 9+9552469 9-6797953 | 1043202047 10-0447531 | 10-3649578 | 26 
25 946353062 | | 9.9551864 9.6501198 | 190.3195S03 102445136 | 10» 3646938 | 25 
36 |_9-6355699 |_9-9551259 | | 9:5304440 | 10-3195560 | | 10:9445741_| 10:3644301 | 24 |. 
37 | 96353335 | 9-9550653 9.6507582 | 10-3192318 | | 10-0449347 | 103641665 | 23 
33 | 9-6360969 | 949550047 9-6810921 | 10-3189079 10-0449953 | 10+3639031 | 22 
29 96363601 | 9+9549441 9.6314169 | 10.3185540 10-0450559 | 10+3636399 | 21 
40 | 96366231 | 949545534 96817396 | 103152604 10.0451166 | 103633760 | 20 
41 | 9-6353859 9.954$227 9.6320632 | 10+3179369$ 10-0451773 | 10-3631141 | 19 
42 | 946371454. _ 949547619. _ 945323865 10-3175135 | | 10-0452351_ _10.3628516. 18 
43 | 9+6374108 : $+9547011 9.532709g8 | 10+3172902 "T0.0452989 10. | 1043625 $92 17 
44 | 9+6375731 | $+9546402 96530328 | 103169672 10-0453589 | 10-3623269 | 16 
45 | 9+6379351 | 949545793 9-6833557 | 1043166443 10-0454207 | 10.3620649 | 15 
45 | 9-6331969 949545194 9.5336735 | 1043163215 10-0454816 | 10.3618031 | 14 
47 | 946384555 | 949544574 9-6540011 | 10-3159989 10-0455426 | 10.3615415 | 13 
48 | 9-6387199 9+9543963_ 9.6543236 | 10.3156764 10-2456937 | 10-3612801 |12 
49 | 96399812 , 949543352 9.6846459 | 1043153541 10.0456648 10.3610188 Il 
50 | 9-6392422 | 949542741 9-6849681 | 103150319 10.0457259 | 10+3607578 | 10 | 
51 | 96395030 | 949542129 9-535 2901 | 1043147999 10.0457871 | 10-3604970 | 9 | 
52 | 9+6397637 | 949541517 9+6356120 | 1043143880 10.0453483 | 1043602363 *| . $8 
53 | 9-6400241 | 99540994 9-6359338 | 10.3140662 10.0459096 | 10-3599759 | 7 
54 | 95402844 | 9.9549291 | | 9:6862553 | 103137447 | | 19:0459799 | 10-3597156 | 6 
55 | 9:6405445 | 949539677 9.6865768 | 103134232 10-0460323 | 1043594555 | 5 
56 | 9-6408044 | 949539063 9.6863981 | 1043131019 10.0460937 | 10-3591956 | 4 
57 | 96410640 | 9-9533448 9.6$72192 | 1043127808 10.0461552 | 10.3589360 | 3 
53 | 9.6413235 | 949537833 9.63875492 | 10.3124598 100462167 | 10.35$6965 2 
59 | 9-6415828 | 949537218 9.6878611 | 1043121339 10-0462782 16-0008 1 
9.6418420 | 949536602 96831818 | 10.31181592_ 10.0463398 | 10.35$1580 | © 
L. Co-Sine. L. Sine. L. Co-T ang. | 1. Tangent. L.,Co-Secant. | LI. Secaut, | M 
wn 64 DEGREES 
Latitude 51 Deg. oo Min. South Declination. 
_Jo|4'2|4|4|d4]6|4| 3 |410|4. 12|4.) 14|4116| 4 18\ 4.) 20|d 
. 3. 1m. þ, m.| m./Þ, m.| m.\b. m.| m.þ, m.|m.'b. m.| m. b. m. mb. mm þ. mm. Þ. me m.b, m.|m 
S N|v2.0| [12.0} [12.0 [12.c| [12.0 [12.0 12.0] |12.0| [12.0] [12.0 |12.0 
I j0+35] 110.36 110-37] 1[0.3Y 110-39] 110-40] 1 0.41} 119-42) 11443 10-44 2 0.46 
2 [Þ233]_2]1213] 211-15] At-17|_2|1-l9| 211-21] 3 1-24] 2/1-25_2]1+28| 21-30, 21-32 
3 [1-50] 3/1-53] 3/1-56| 3/159] 3/2-02| 3/2-05| 4 2-09] 3/2-12 3/2-15| 3/2-18| 3/2-21 
4 [2431] 4[2+35] 412+39| 412.43] 4(2-47] 512452] 5 2:57, 43-O1| 413-05\ 4/2-09] 4/3-13 
5 Þ-17] 513-22] 513-27] 513-32] 53:37] 5 3:42] 7/3:49/ 5/3:54\ 5/3:59| 5 4:24] 5/409 
6 [4-08] 514-13] 64-19] 6[4.25] 614-31} 6 .4+37] 7/4444, 
A 615-09] 715-16 | 
_ —|—-————- Fm TI 
| | 


= 
. £ 


hn, at 4 
s, 


. 
- . 


PET > Wil 2”. S649 | EF? — i hc 
- M { N. Sine.” [N. Co-Size4 ' | NV. Tangent |\N. Co-Tang N. Secant. |N.C0-Secant. | 
— © |_4383712 | 89879490 | ' | 4877326 | 20503038 inorg ſzlrine | 60 
[7 | 4386326 | 8986665 | 4880927 |. 20487910 11127598 | 22798124 | 59 
2 | 4388940 | $9853$9 | 4884530 | 20472800 11129199 | 22784546 | 58 
23 | 4391553 | 984112 4888133 | 20457708 11130761 | 22770986 | 57 
4 | 4394166 | 8952834 4891737 | 20442634 11132345 | 22757445 | 56 
5 |.4396779 | 8981555 4895343 | 20427578 11133930 | 22743921 | 45 . 
6 | 4399392 | 8980276 | 43893949 | 20412540 31435516 | 22730005 | 5 
7 | 4402004 | 8975996 4902557 | 20397519 11137103 | 22716927 | 53 
8 | 4404616 | 8977715 4906166 | 20382517 11133692 | 22703457 | 52 
9 | 4407227 || 8976433 4909775 | 20367532 11142292 | 22690005 | 51 
110 | 4409838. | 8975151 4913356 | 20352565 11141574 | 22676571 | 50 
11 | 4412448 | 8973868 4916997 | 20337615 11143467 | 22663155 | 49 
12 |. 4415058 | 5972584 | 4920610 | 20322683 _11145062 | 22649756 | 4% 
13 | 4417568 | 5971299 4324224 | 20307769 11146653 | 22636375 | 47 
14 |. 4420278 | 8570013 4927838 | 20292873 11148255 | 22623012 | 46 
15 | 4422887 | $965727 4931454 | 20277994 11149554 | 22609667 | 45 
16 | 4425496 | 8967440 4935071 | 20263133 11151454 | 22596339 | 44 
17 4425104 | 8966152 4938689 | 20245289 11153056 | 22583029 | 43 
18 | 4430712 | 5964864 | 4942308 | 20233462 11154659 |_22569736 | 42 
19 | 4433320 | 8963575 4945928 | 20215653 11156263 | 22556461 | 41 
20. | 4435927 | 8962285 4949549 | 292038362 11157569 | 22543204 | 49 
...21 | 4438534 | 8960994 4953171 | 20159088 11159476 | 22529964 | 39 
22 | 4441140 | 8959703 4956794 | 20174331 11161084 | 22516741 | 3% 
| 23 | 4443746 | 8958411 4960418 | 20159592 11162694 | 22503536 | 37 
24 | 4445352 | 5957115 4964943 | 20144569 11164306 | 22499348 | 36 
| 25 | 4445957 8955824 4967669 | 20130164 I1165919 | 224771798 | 25 
26.| 4451562 | 5954529 4971297 | 20115477 11167533 | 22464024 | 34 
27 | 4454167 | 5953234 4974925 | 20190506 11169149 | 22450889 | 33 
28 | 4456771 | 8951938 4975554 20086153 11170766 | 22437770 | 32 
29 | 4459375 | 8950641 | 4982155 | 20071516 11172354 | 22424669 | 31 
30 | 4461975 | $545343_| 4985816 | 20056b57 11174004 | 22411584 | 30_ 
@ N. Co-Sine) N. Sine. N.Co-Tang.| N.Tavgent. | \N.Co-Secant." N, Secant. | M 
<4 63 DEGREES. 2TH 
Latitude 52 Deg. oo Min. North Declination. | 
| o [d] 2 [dj 4 d.\ 6 4. 3 Id. 10[4,) 121d. | 14 d. 1614] 1S14| 20 [4] 22 d.l2 34 
b, m,'m. \b. m. m.'\b. a. m.1b. m.\m.þ. m. m. |h, mM. m.h. m..m. hb. m. m.\b, m.|1. \b. m 1. 1h. m.\m (bh. mm. 1h. m. 
FN[1259 12.0 j12.0} JIR-O [12.0 12.0] i'12-0) [12.0] jI2.c| ]12-c| j12.0 22.0 12.0 
| 1 (0-36; 119435; 1,0-34] 1Þ33 1[0+32; 110-31] 1/0430] 102.29] 112-28] 110-27] 140.26 10 25] 110.24 
241-12] 21-19 21.08] 211.06] 21-04] 21-03] 21-01] 212-59|_212-57]_210-55} 3-52] 2:0-50] 210.48; 
4 3 [1-57] 3/1-45, 31-45) 311-42] 341+39] 311+36| 3 1-33] 311-30] 3/1-27] 3jL-23] 31-21 31-18 3]1-15| 
| 4 [2-33] 3/2-39; 4/2.26| 42.22] 4,2-19| 512.13] 4 2.03] 412.05] 5/2.00] 4{1-56] 4f1.52] 4/1-48} 4/144" 
5 [3:19] 43:15! 5}3-19] 513-05] 513:09|_5/2:55| 5 2:50] 512-45] 612-29] 512:34] 512-29} 512:24] 5]2.19 
s [4-09] 54.04 513-59 613-53] 6,347] 613-41] 6 3-35] 613-29] 613-23 613-17 613.11] 613-05 612.59 
[7 5-03 -64-57] 614-51] 614-45] 64-39] $4-33]- 6,4-27] 714-20] 714-13] 714-05} 713-59! 713-52 $13-46, 
VES-09 65:54] 55:43 715-41] 75:24] $5-28| 7 5:21] 715-14] 715-07] 715-2] 714-52 6/4 46, 644-49 
I 6.26] 6 6.2c| 616.14] 715-07 710-Oc 7]5- 3; 715-47, 715-40 
2 7-07] 717-0c| 719-53; 718-45, 5.6.41] 
3] | | | | 7-45 57-40 


— — —— 


wes _ " ” 


ANDIDa: AV el Laws re. 


Artificial ines 'Tangents, and Secants. 


26 DEGREES. 


© Þ | 9-6: 6418420 | 


L. Sine. 


L. Co-Sime. 
9-95 36602 _ 


gs "946421009 
96423596 
9.6426182 
9.642765 
9.6431347 
| 9.6433920_ 
96436504 
9.643990 
9-6441654 
9.6444226 
9.6446796 
 9:6449365_ 
9:6451931 
95454496 
9.6457055 
96459619 
9-6462178 
$:5464735_ 
96467299 
96469844 
96472395 
96474945 
9+6477492 
9.6450038 
9+6452582 
96435124 
9.6457665 
5.649020} 
96492740 
$9:0495274_ 
L. Co-Sine. 


9:9535985 
9+953536g 
949534751 
949534134 
949533515 
9:95 32597 
9-9532278 
9:9531658 
9.9531035 
9-9530415 
9.9529797 
_9:9529175_ 
3-9528553 
9-9527931 
9.9527308 
9.95 26685 
9.9526061 


9:9323437 


9-9524513 
9.9524155 
99523562 
99522936 
9.9522310 


$+9521653_ 


9-95 21055 
9+9520425 
99519799 
99519171 
949515541 


9-9517512 


L. Sine. 


| 


| 
| 
| 


[54 9-5904226 
| 96997422 


; 


| *p 6942478 
| 9-6945656 
| 9þ 6948533 
| 9+6952909 


_—CA OTE 


Lo fo Tangent. 
| 9s 9-6531918. 
9.6585023 
9.6888227 
9-6391430 
96894631 
| 9-6597831 
| 9. _$-6901030 


9.6910616 
9-691350g 

9.6917000 
9. -6920159 
96923378 
| 9-6926565 
' 9s 6929750 
| 9-6932934 
| 9:6936117 
's _9:0939298 


9-6955183 
9:6955355_ 
9-6961527 
9-6964697 
9-6967565 
9-6971032 
9-6974198 
9+697736}_ 


L.Co-Targ. : oi Tangent. 


63 DE 


L. Co-Tang. 


— ——— —Q 


1043119182 


10-3014977 
10+3111773 
19-3108570 
10-3105369 
10-3102165Z 


10-3095970 


1043095774 
1043092578 
10-3059334 
10.3036191 
10.3082090 


103979811. 


10+3076622 
103073435 
10. 3070250 
10.3067066 
10.3063883 


10. 3060702 


19+3057522 
10-30534344 
10+3051167 
1043047991 
103044517 
10. 3041645 

0.3038473 
no +J935303 
103032135 
19. 3923968 
10.3025 802 
10. 10.3022637_ 


= 


nm — — —————— — —— CO 


' 


L. SEcant. 


10-0463398_ 


100464015 
10-0464631 
10-2465249 
19-0465 866 
10+2456485 


I 0.0457 103 


100467722 
10-046$342 
16.0468962 
10.04695 52 

0.047420J 


L10.0470025 


10.0471447 
10.04 720069 
10.0472692 
10.0473315 
10-0473939 
10-0474553_ 
10-294751 157 
10.0475$12 
10.0476438 
10.0477064 
10.0477690 


| [_10-0478317 


10.0478945 


| 10.0479572 
| 10.04$0201 


| 
| 
| 


10.04 803829 
10.04$1459 
10.0432088 


— OO 


| £., Co- Secant. 


L. Co-Secant. 


10.3581550 


1943578391 
10.3576404 
10.3573818 
1043571235 
10.3568653 


10:3566074 


10-3563496 
10.3560920 
10,355$346 
1043555774 
10+355 3204 
19:3559635 
10-3545c69g 
10-3545504 
10-3542942 
10-3540391 
10-3537822 


10-3535265 | 42 


10-3532710 
10.3530156 
10-3527605 
10+-35925055 4 
10-3522508 


10-35 19962 


10-3517418 
10.3514896 
10+3512375 
10+3509797 
10.3507260 


19:3504726 | 30. 


T. Secant. 


GREES. 


South Declination. 

|14|d,' 16 SL, 
mlb mm. 6. mm m.\b. m.\ m.\ 
12.9 12.0) [12.0 
2.43} 10+44} 110-45 
[+27 21, 25 2.0 = 
2413 3 2.15 3 
3-01] 43-25 
3-54) 5 3-4 
443 


Latitude 52 Deg. oo Min. 


d.\ 2 |d., 


i 
12.0) [12.0 
0.35, 10937] 1 (9-39, I [Js 
1.12; 21-14 2]1-16 _211.18| 2jl. 


OO —— 


: 9 


FUL 1-54) 3 
4,2 37| ; . 
3-19] 413+ +23) 
4.09 514-14/ 5 
5-03) 75-10 


ISI 
2+33 


On + v9 | = 


2-19 
3-05] 
4-05] 


— 


1 
21 
3j2- 
4 
© 


LO wu2 © 


6 4455 


ALANINE] 


4. 


4 TaByres of 


'and 


FA r. 
. w2 26 DEGREES. 
M_ N. Sine. [N. Co-Sine. N. Taugent.|N. Co-Tang N. Secant. |N.Co-Secant | 
30 | 4461975 | 8949343 4985816 | 20056597 11174004 | 22411584 | 30 
31 | 4454581. |. 8948045 4989449 | 20042255 11175625 22398517 29 
32 | 4467184 | 8946746 4993082 | 20027710 11177248 | 22385467 | 23 
- 33 | 4469786 | 8945446 4996717 | 20013142 11175872 | 22372435 | 27 
" 34 | 4472383 | 8944145 5000352 | 19995599 11180498 | 22359419 | 26 
35 | 4474990 | 8942844 5003989 | 19934056 11182125 | 22346420 | 25 
36 |_4477591 | $941542_ 5007627 | 19969539 1183753 | 22333438 | 24 
37 | 4450192 "8940239 5011266 | 199550935 11185383 | 22320474 | 23 
38 | 4452792 - $938936 | | $014906. | 19940554 11187014 | 22307526 | 22 | 
39 | 4435392 | 8937532 | 5018547 | 19926057 11158647 | 22294595 | 21 
40 | 4437992 | 8936327 5022189. | 19911637 11199281 | 22281681 | 20 
41-| 4490591 | $935021 5025832 | 19597204. 11191916 | 22268783 | 19 
42 |_4493199 | $933714_ 5029476 | 19582757 11193553 | 22255903_| 18 
43 | 4495789 "8932406 5033121 | 19865357 11195191 | 22243239 | 17 
44 | 4498387 | 8931098 5036767 | 19554003 11196831 | 22230192 | 16 
45 4500985 | 8529799 5040415 | 19839636 11198472 | 22217362 | 15 
46 | 4503582 | 8928479 5044063 | 19825286 11200115 | 22204548 | 14 
47 | 4506179 | 8927169 5047713 | 19510952 11201759 | 22191751 | 13 
4s | 4508775 _| 8925358 5051363 | 19796535 1 11223405 | 22175971 | 12 
49 | 4511372 | 8924546 5055915 | 19792334 $205052 | 22166207 | 11 
50 | 4513968 | 8923233 5058668 | 19763050 L12007% 2152460 | 1O 
51 | 4516563 | 8921920 5062322 | 19753732 11% 730 | 9 
52 | 4519158 |. 5920606 | 5065977 | 19739531 LI23CCO1 | 16 | 8 
52 | 4521753 | 8919291 5069633 | 19725296 II211053 | 22113318 | 7 
54 14524347 | 8917975 | _$073290 | 19711077 | 11213397 | 22102637 | 6_ 
55 | 4520941 | 8916659} 5076948 | 19656574 1121496; , 22039972 | 5 
- 56 | 4529535 | 8915342 5080607 | 19682688 11216020 | 22077323 | 4 
57 | 4532128 | 8914024 5084267 | 19668518 11219278 | | 22064691 | 3 
£68 | 4534721 | $912705 5087928 | 19654364 11219935 | 22052075 | 2 
; $9 | 4537313 | $911385 | 5091591 | 19640227 11221600 | 22039476 | 1 
_ 60 | 4539905 | _ 8910065 _ 5095254. 19626105 | _11223262 | 2202 22026893 O 
[V. Co-Sine  N, Sine. N.Co-Tang.l N. Tangent. N.Co-Secant.'. N. Secant. | M 
63 DEGREES. 
y Latitude .53 Deg. oo Min. North Declination. 
+10 [4d] 2 4 |d.| 6 |d| 8 1014, 12|d.| 14 |d. 16|4. 19 420 [4d 22|d[234 
"16. m.lm. 16; mim. 1b; mm 1b; m\mn;\bc m- lm; be 1mm. 16; mem. (6. m.[m.\b. m.19. b. m.1m.|b. m.|m. |b. m.þn. (6. m, 
FN[12.9) [12.0] ji2.o] [12.0] |i2.0] [12-0] j12-0] [12.0] [12.0], [12-0] [12.0] [12. 12.0 
11 [0.39] 1-35] 11-34] 110.33] 110-32] 110-31] 110430] 110-29] 110-28] 110-27] 110.26] 110-25] To,24 
{2 [1413] 2/1-11} 2[1-09] 2/107] 211-03] 211-03] 21-01] 210-59]_210-57]2P:55|_21Þ+53] 212:51] 210-49 
+3 11-52] 2]1+50| 3[1-47 211-44) 31 41] 3[1+38] 311-35] 311432] 3/1-29] 3]1+26} 31-23] 4/1-19] 311-16 
4 12+34| 3/2+31}- 412-27] 412.23] 412-19] 412-15] 42-11 412-07} 412-03 411-59] 411+55] 4j1+51] 4[1-47 
5 [3:29] 43:16] 413-12] 513-07] 513-02] 512:57. 52:52} 5/2:47] 512-421 5/2:37| 512-32] 6/2:26] 412.22 
6 [4-10] 5]4-05| 514.00] 513-55| 613+49] 13-43 5| 3-38 613.32] 613-26] 613-20] 613.141, 6[3.09 513-03] 
7 15-04]. 64-55] 614.52] 614-45] 6,4-40 614-34] 64-25] 614+22 614+16| 714-09 714-02]. 713-55 513-50, 
Eco" 55:54] 65-43] 615-42[_6/5+36]_715-29]_6,5-23|_615-17]_715-19]_715:03] 7/4+56| 714+49] 614-43; 
1 6:33] 715-25] 6.6.20] 6j6.14| 6]6.08| 716-01] 715+54] 715+47]- 51542 
2 7-07] 7/7-00| 716-53] 68.47] 516.42! 
3 | | | 7-51] 547-46 T4 
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Iriificial Sines , Tangents, aid Secants. 
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26 DEGREES. 


M $3 i L. Sine. _ 


30. 
3t | 


$:6540586 


946: "9:6495274 
"9:6497807 
9-6590338 
9.6502868 
9.6505 395 
4 6507920 


9s 512966 
9-6515436 
9.6518904 
9.6520521 
9+6523035 
9:5525548 
95525059 
9+.6530568 
9-6533075 
9-6535561 
9.6538034 


9.6543086 
96545584 
9.654S081 
9+6550575 
946553068 
946555559 
945558048. 
9.5560536 
56563021 
3-6565505 
9.6567987 
9.65 70465 
L. Co-Sine. 


L.C Co-Sine. 
99517912. 


949517252 
9-9516651 
9-95 16020 
995153359 
949514757 


| 99514124. 


9-9513492 
949512852 
9.9512224 
9-9511590 
9.9510956 
949510320 
9:9509685 
99509 249 
9.950S412 
9-9507775 
949507138 


9-9506500 


9495058561 
9 9505223 
99504583 
9-95903944 
9-9503JOJ 
9+9502663 


9+9502022 
9-9521357 
9-9500735 
9-9500095 
9-9439452 
9-949550g9_ 
L. Sine. 


| Lo Tangent. 


| 9+ "9:6977353 
[ 9. 9.69825 26 
| 9+ 6983687 
' 96985347 
| 9-6990006 
| 9-6993164 
| 9» $+6996320 
| | 946999474 
| 947002628 
| 9-7005780 
| $+7008930 
9.701200 


9+7018374 
9+-7021519 
9+7024663 
9+7027805 
9+7030946 


9+7237225 
| 9+7040362 
| 947043497 
9+704663 2 
9+7049765 
947952597 
9. 7256027 
9+7059156 
947062254 
9.7065410 
$+7268535 
| 9:7071659 
| L , C 0- F-T ng. 


63 


9+7034056 


9-7015227 


DE 


1043022637 


1043019474 
10+-3016313 
19-3013153 
10-3909994 
10.3006336 
10-3003630 
1C+3000526 
1C+2997372 
IC» 2994220 
I[C.2 491079 
10.2957920 
104295477} 
10.2381626 
10-2978451 
10-2275337 
19-2972195 
10-2969054 
102991924 
102962775 
10-2959638 
10+-295650J 
10-235 3368 
10-2950235 
10-2947103 | 
10-2243973 
10-2340844 
10-2937716 
10.2934592 
10» 2931405 
102928341 _ 


| 


_£ $ecant. 


10. 110-0482055 _ 
| 10» 100482718 
| 10-0453349 
| 10-0483950 
| 19-04845S11 


10-0485243 
10.2435 376 


| 10.2486508 


10.04$7142 
10.04 37775 
10.04$3410 


' 10.0459044 


10-24 59550 


10-0490315 
19-0492951 
10.04915598 


| 19.0492225 


100492362 
10.9493500 


— — — — 


10-29494139 
10.0494777 


| 10.0435417 


| 10.0496256 


19.0495697 


——_— 


19-0497975 
10.0495620 
10.0439262 
19-2499905 
10.0500545 


1O.OSOLLGT 


L. C 0-Sec int. 


Le C 0*JCecant. 


— "Oo — — 


1043504726 


19+350219J 
10.3439662 
10.3497132 
10.3494605 
10.3492080 


19-3439556 


10.3457034 
10.3434514 
10.3451996 
10+347$479 
19-3476965 


1003474492 
10-3471941 | | 


10.3469432 
19-3466925 
10-3454419 
10.3461916 


19-3 459414. 


10-3456914 
10-3454416 
10-3451915 
10-3449425 
10-3446932 


10-3444441 


10.-3441952 
10.3439404 
10-3436979 
10+3434495 
10+3432013 
10+3429532 
L. Secant. 


[ 


0 = 19 a [008 25\O 
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wo) 


At 


Latitue 53 Deg. co > Min. 


4-25] 614.31] 6.4.37 


.\þ,..m 


3 |4. 10 


m. b, a. 
[12-0 
I 0+41 

L.21 21423 

2.04 312.97 

2450 42.54 

3-39| 53:44 


| 2oC 
0.4 


| 


| — 
—— 


| 12|4, 141d, 


m.b. m.\ m.\h. m = 
12. 

I Co þ4 

21A 

| 312.13] 32-1 


I 2.C; {1 2.C 
I/O. 42; 1[2+43 
2/1425 211-27] 


413+ 02) 


3, 


513-54) 5 5 3+5S 


South Dorlimancom: 


61d| tk 
m.h. m. Mm, 
[12.C 
1 0.45 
2,0+31 
'2.2e19 
_— 


4 3-10 4'3 
54:24 


— 


. be 
| wad 
. 
= o - Vi | 
® o = 
- 
— o , y 
- © 


oY ws 
MN 
O 


 Þ$ <* 5 
MN W132 +4 
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| io GS [ Ts 4 at. a pay "Os 


F 180 TE OP" 7 Natural and 'Y 
__ "mn 
= 2 DEGREES. " 
*F M N. + Sine, IN. Co- = N. T angent./N. _ Co-Tang. N. Secant. |N. N.C0-Secan! 
Fo 4599905_ 905 | 8915065 5095254 _ 19626155 _11223262- -22026893 6 
4 I | 4542497 | 8998744. 5098919 19612000 11224926 22014326 59 
'#| 2 | 4545088 | 8907422 | - 5102585 | 19597910 11226592 | 22001775 | 58 
| 3 | 4547679 | 896100 5106252 | 19583537 11228259 | 21989240 | 57 
| 4 | 4550269 | $904777 5109919 | 19569750 11229928 | 21976721 | 56 
| 5 | 4552859 | 8993453 5113588 | 19559739 11231599 | 21964219 | 55 
i]_-6 | 4555449 | $902128_ $117259_| 19541713 11233269 | 21951733 | 54 
"7 4558038 | $900802 5120930 | 19527704 | 11234942 | 21939262 | 53 
4 4560627 | 8899476 5124602 | 19513711 | 11236616 | 21926808 | 52 
2 9 | 4563216 | 8898149 5123275 | 19499733 » | 11238292 | 21914370 | 51 
+þ 10 | 4565804 | 8896821 5131950 | 19455771 | 11239969 | 21901947 | 50 
{| Ll | 4558392 | 8895493 5135625 | 19471526 ' | 11241645 | 21889541 | 49 
11 12 | 4570979 | 8894164 5139302 | 19457596 11243325 | 21877150 | 45 
© i| 13 | 4573566 | 5892834 5142980 | 19443981 11245019 | 21864775 | 47 
1 14 | 4576153 | $891503 5146658 | 19430983 11246693 | 21852417 | 46 
'7 15 | 4578739 | 8890171 5150338 | 19416200 11243377 | 218409274 | 45 
{1 16 | 4581325 | 8885839 5154019 | 19402333 11250063 | 21827746 | 44 
'f 17 | 4583910 | 8887506 5157702 | 19388481 11251750 | 21815435 | 43 
$}-15 | 4556495 | 8856172 5161385 | 19374645_ 11253439 | 21803139 | 42 
* iT 19 | 458g0$o | 8384837 5165069 | 19360525 11255129 | 21790859 | 41. 
: | 20 | 4591664 | 8883502 5168755 | 19347020 11256821 | 21778594 | 40 
i} 21 | 4594248 | $882166 5172441 | 19333231 11253514 | 21766346 | 39 
» '| 22 | 4596832 | $880829 5176129 | 19319457 112602C9 | 217544112 | 3$ 
» | 23 | 4599415 | 8879492 5179818 | 19305698 11261905 | 21741895 | 37 
, 4:24 4601998. $878154 | 5183508 19251956 11263603 21729693 | 36 
'1- 25 | 4604550 $976815 5157199 | 19275225 11265302 | 21717506 | 35. 
| 26 | 4607162 | 8875475 5190991 | 19264516 11267003 | 21705335 | 34 
: | 27 | 4609744 | $874134 5194584 | 19250819 11265705 | 21693180 | 33 
4-28 | 4612325 | 8672793 5198278 | 19237138 11270405 | 21681049 | 32 
- 1:29 |- 4614906 | $871451 5201974 | 19223472 11272113 | 21668915 | 31 
” |. 30 | 4617486. $870108 | 5205670 | 19209821 11273519 21656806 | 30 
 F ON. Co-Sine.) N. Sine, N, Co-Tang IN. T « Tangent N.Co Secant.| N, Secant. | M_ 
62 DEGREES. ©” 


Latitude 54 Deg. oo Min. North Declination, | 

2 [d.\ 4.\d\ 6 |d| 8 d 10|4, 4 4|4, 16[d.| 18 [d. 20 |& 22 | 4/232 
1.16. m.\m.\b. m.|m.\5.m.\m.(b. m,/m.|b. m.| mlb. m. m.h. m.\m. b. m m.b. m,| mb, m.' m. h. m.| m.\Þ, m. 
of [12.o] [12.0] [12.o| [12.0] [12.0/ _ [12-0] [12-0] [i2:0| [12.0] [12.0 
0.36' 110-35] 10.34! 110.33] 1]2-32] 10-31] 10-30] 1/029] 110-28] 1j0-27| 1.0.26] 110.25 
{_2]1-11] 2jt.09| 211-07] 211-05] 211-93] 21-01] 2.0-59. 22:57 2-55] 20453) 210-51 
3/1-49] 31-46; 3/1-43] 3/1-49] 31:37] 3/1-34] 3/1-31] 3/128] 311-25 3 1-22 311-19 

3] 412-29] 4/2.25| 42-21] 4/2-17] 4[2-13] 42-09] 42-05] 4.2-01| 4/157] 41-53] 31-50 
413:14\_513-291_513-04j 512259 = _5/2:50] 512-45] 52:40 5[2:35| 62-29] 4/2-25 
5/4-02 513-57] 63-51} 613-45] 5[3-40 53- 35] 63-29 63-23| $3.17] 63-11| 5]3.06 
614+54; 54-48 614.42] $[4+36| 614430} 6 4.24| 6.41 5; 64-12 714-05| 7.3+55| 513-53 

| 615-49, 615-43|_©[5+37]_©15+31]_6 5-25|_ 65.19] 6 6,513! 7 (5-06 _Tj4:59|_7.4:52|_64-46 
6:33] 615-27] 616.21] 66:15 66.09 5 715+ 56| 7.5.49 515-44 

[7.10] 5/7-05| 5,7-00 66-56 66.48| 56:43 
HLLNIElalanZEctz 
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raid Cinex' Fan 


Jones, and Secants, 


7” FS 


GREES. 


$:6570468 


L. Sine. 


9+6572945 
96575423 
9.6577898 
9.6550371 


L. Co Sine. 


9-9493165 
9-2497521 
9-92496876 
9-9496230 


9.65 82842 
Jo 6585312. 
9. 6587750. 
9-6530246 
9+.6592710 
9-6595173 
9-6597634 
_9-6500093 


13. | 9+ ' 9:6602550 
14 | 9-6605005 


vs | 


9.6607459 


26 9.5609911 


" 


9.6612361 
9 ef 6614810 


9. 6617257. 
9.6619701 
9.66221 45 
9.662456 
9+6627026 


9.56 29464 _ 


9+6631900 
96634335. | 
9 66367693 
9.6639199 
9.6641623 
9.6644056 


——— — — 


L. Co-Sine. 


949495555 


_9+9494935_ 


9-949 4292 
9+9493645 
99492997 
99492349 
9.9491700 


_9:9491051 


9-9490422 
9+9459752 
9-9439101 
99458450 
99437799 
9-9457147 
9:2436495 
9+9455 $42 
9-945518g 
949454535 
9.94338S51 


Looney | 


$+9452572 
9-9481916 
9.941250 
9.9430604 
949479947 


9:9479259 | 


L. Sine. 


9-9498509 


Le Tangent. 
9+7271059 
9+7074731 
9+7077902 
9-7081022 
9+7054141 
9.7087258 


9+7299374 


9-7093435 
9.7096601 
9+7099713 
9.7102324 
9+-7105933 


$:7199041 


9+7112148 
9+7115254 
9+7115358 
9.7121461 
9+7124562 


9.7127662 


947130761 
9+7133559 
971365956 
prong 

97143145 
947149237 _ 
9+7149329 
9.7152413 
947155508 
9-7158595 
9.71616$2 
9+7164767 


L. Co-Tang. . 
1042928341. 
10-2925219 
10.2922098 
10-291 397% 
10-2915559g 
10.2912742 


102906512 
1C-2993399 
10-2900287 
10-2597176 
10-2594067 
_ 10-2590959 
10.2557352 
10.2854746 
10.2851642 
10.2375539 
10.2575438 


10-2569239 
10+2866141 
10.-2563044 
10.2559949 
10.2356855 
10. 2853763. 


10. 2850671. 
10.284755$1 
IO. 2544492 
10-2541405 
194-2535315S 
10. -10-2835233. 


| — _ 


L . Co -T an8. 


" 4 = Tn. 


10-2909625 


_£e Secant. 


10.0501835 
10.0502479 
10.0503124 
19.2503770 
190+.2504415 
10-2505062 
10-0505 708. 
10.0506355 
10-050700J3 
10.0507651 
10.0503300 


10.0509599 
10-0510248 
10.05108gg 
100511500 
10-05 12201 
10-9512553_ 
10.0513505 
10.0514158 
10.0514311 
10.0515465 
10.0516119 
10.0516773_ 
100517423 
10.C51 8984 
10.05 15740 
10.05193$5 
100520053 
I Os, [0.05 2% TALE 
L.Co-Secan. 


—_—_—o—» —_ 


10.0501 19 


Qi - 


1. Co-Secan. 


| 10:3429532_ 


1043427054 
10+3422192 
10+3419629 
10+3417158 
_19-3414688 
10-2412229 
10-3409754 
10+3407290 
10. 3404327 
10.3402367 


_10-3399907 


10.3397450 
10+3394995 
1043392541 
10.339208g 
10. 3357639 


10-2355190 


1943392343 
10.3390295 
10+3377355 
10+-3375414 
10-3372974 


1043370536 | 


10. 10.3368100 
10+3365665 
10.3363232 
10.3360801 
1043353372 
10+43355944 


L. Secant. 


622 DEGREES 


Latitude 54 Deg. oo Min. 


South *Declination, 


d. 12 
.|m, b. m. 
'I 2.0 
I 0.42 
| 2 1-25 


| 16; d. 18,4. 20|d.| 22|d. 
6. m.' m. b. m. m. bm. ——_— 
12.0] |12.0) '1200 [12 0 
0-44} 1.0445 1,0.46] 10447, 1 
Le291_21+-31} 21-33! 21.35} Als 
3 2-11 | 2.2:' 32-26] 212.28 
4 2.59 ' 413+07| 4 4 3-19} 2 
_5/3:49]_513-54. 5]3:59 8 PIN 2 

5| 6 4-44 == 


2 |4. 
b. b. m.| m, 
I 2.0 
0.38] 1 
I-19] 2 
I-59} 3 
2+43] 4 

4 

5 


3-30] 
4-22 «22 
JeI 7 


a+ 


On IIS | _ 


oo uh ——— 


Ons Ye Bom A B 1, 'E of Natural = h 


6 8 led in. 4 hd 


FT. DEGREES. 


"N. Sine, 


4617486 | 
4620066 
4622646 
| 4625225 
4627804 
4630382 
4632960 
| 4635538 
4638115 
4540692 
| 4643269 

4645845 
4548421 
4550996 
4653571 
4636145 
4658719 
4661293 
48 | 4853566 


mes [IN Cl « Co-Sine. 
| 8870108 
"$863764 
8867420 
8866075 
8864723 
8863353 
$352036 
+ $850688 
8359339 
8857939 
83856639 
8355288 
8353936 
88525893 
$351230 
8849876 
$848521 
8347166 
$8345510 


4666439 
4669012 
4671584 
4674156 
4676727 
4679295 


8844453 
8843095 
$841736 
$3840377 
8839017 
8837656. 


46518369 
4684439 
46357009 
4689578 
4592147 


$336294 
8834932 
$3833569 
8532205 
$830$841 


V. Tangent. 
5205679 


5213067 
5216767 
5220468 
522417) 
$2277} 
5231578 
5235284 
5233990 
5242693 
£246407 
5250117 


5253829 
5257541 
$261254 
5264969 
5268685 


$276120 
5279939 
52583559 
5267281 
5291004 


5238452 
5302173 

305926 
53095634 
m—_ 


5209368 | 


5272402 


JI98727_ 


N. _Co-Tang 


| 19209821 : 


19196186 
19182565” 
19168960 
19155370 
I9141795 
19125236 
I31146g1 
19101162 
19087647 
19074147 
19060663 


19947193 , 


19033738 
19020299 
19006874 
13993464 
18982068 
18966688 


15953322 
18939971 
158926634 
18913313 
12990006 
18586713 
18373436 
158601 72 
18846924 
18833690 
15820470 


| IN. Secant. 
11273519 | 
11275527 
11277237 
11273945 
11280660 
11232374 
11234039. 
11285806 
11257524 
11289244 
11290965 
11292688 
11294412 
11296137 
11297564 
11299593 
11301323 
11303055 
11304758 
11306522 
11303258 
11309996 
11311735 
(1313475 
11315217 
11316961 
11315706 
11320452 
11322200 


_21656806 


21644712 
21632633 
21620570 
21608522 
21596439 
21554471. 
21572469 
21550482 
21548510 
21536553 
21524611 
21512684 


21590772 


21458875 
21476993 
21465127 
21453275 


21429615 
21417808 
214060I5 
21394238 
21382475 
21370726 
21358993 
21347274 
21335579 
21323880 
21312205 


21441437 


N.Co-Secan! 


| — 


| 11323950 
| 11325701 
IN.C 0 Secant. 


$5294.76 
N, Sine. 


4694716 
N, Co-Sine. 


5317094 | 13807255 
Gy V.C0-  0-T ang 'N., Tangent. 
62 DEGREES. 


21300545 
N, Secant. 


North Declination. 
diyld. 16: 


m. h, m | 

[1.24 
1'0.3C 
8 2-00 RI 
3!1+33 
$12:40] 5 
$13+32 
6 4.20) 
65.14! 6 
66.09 66:03 
5 7-04. 56.59 


| 


Latitude 55 Deg. 00 Min. 
a 12 
1h. m 
12. 
0432 
1.94 
1.39 
212.16 
2:57 
2+42 
4+32 
5+26 
6.21 


14.1 2 |d. 


P—_—_ 


a, bh. m.\m.\b. 
12, 
©0037 
21-14 
| 21-53 
3,2+34 
3-22] 43-l9 
5 [4.08 
515-01 
343255 


m.'b. m. 
[1.2.c 
1 0431 
2 1-02 


— 


3/136 
4 2.12 
42:53 
5 3+37 
6 4.26 
_65.20 
66.15 


[7.C9 


[1 2.0, I 2.0; 
0.28 10-27 10.26 
0.56, 20.54 20:52 
1-27| 41-23] 21.21 
2.00, 5 1.55, 3/1452; 
2.38| 52:33 42.29 
3-20|. 63-14. 43-10 
4.08 64-02, 63.56 
5001 74:54 54-49 
$57, 65-51] | 515-46 
6.54. 56.49' 56.44) 
[51 57-46 47 4 


— 


pe. 


5-50 50 65.44 615, 


Wi no PORE $3 _ 


| 


Artificial Sines, Tangents, and Secants. * 


DEGREES. 


LA 


. 27 
M | L+ Sine. | LZ. Co-Sane. L. Tangent. |. L. Co-Tang. _ L. Secant, | L. Co-Secan. 
_30 (_9:6644056 | 9-9479259 | | 97164767 | 19-2835233 | | 10:9520711 | 10:3355944 | 30 
31 | 96646482 | 9+9478631 9+7167551 | 10+2532149 10.09521369 | 10+3353518 | 29 » 
32 | 9-66483906 | 942477973 9-7179933 | 102529067 10.0522027 | 103351094 | 28 
33 | 9+6651329 | 99477314 9+7174014 | 10-2525986 10.0522686 | 1043348671 | 27 
34 | 96653749 | 99476655 9-7177094 | 102322906 100523345 | 103346251] 26" 
35 | 9-6656168 | 949475995 | 9-7189173 | 10-2519527 10-2524005 | 103343332 | 25 
36 | 9-6658586 | 949475335 | | 9-7133251 | 10-2516749 | |_10-2524665 | 10-334I414 | 24 - 
237. 9.6661001 | 9+9474674 9.7186327 | 10-2513673 10-0525326 | 10.3338999.] 23 
33 | 9-6663415 | 9-9474013 | | 9-71394o2 | 1042510598 10-0525997 | 103336585 | 22- 
39 | 96665828 | 9:9473352 | | 9-7192476 | 10-2507524 10.0526648 | 10-3334172 | 21 
40 | 96668238 | 9+947263g 9.7195549 | 10-2504451 10.0527311 | 1043331762 | 20 
41 | 9+-6670647 | 99472027 9.7198620 | 10-2801390 10-0527973 | 10+3329353 | 19 
42 _9:5673054 | 9:9471354 | 9-7201690 | 10-2798310 } | 10:0523636 | 10:3326946 | 13 
43 | 96675459 | 9+9470720 9+7294759 | 10-2795241 10.0529300 | 1943324541 | 17 
44 | 9-6577563 | 9-9470036 9-7207527 | 1042792173 100529964 | 10-3322137 | 16 
45 | 946650265 | 949469372 9+72105g3 !' 10+2759107 190530628 | 1043319735 | 15 
45 ' 96652665 | 9-9468707 947212958 | 10-2786042 10.0531293 | 103317335 | 14+ 
47 | 9.5695064 | 99465042 9.7217022 | 10-27582975 100531958 | 10+3314936 | 13 
48 | 96637461 9+9467375 9.722C035 1042779915. _10-25 32024 | 10-3312539 12 - 
: 49 | 9.6539g55 | 3+2465710 $e7223147 | 10-277555 3 10-2533290 | 10+33IO144 | Il 
* $O | 9.6692250 | $49 455043 9.722627 | 102777393 10.0533957 | 10+3307759 | 10 
51 | 9-6694642 | 9$+9465 376 G+7229266 | 1942770734 10.05 34624 | 1043305358 | 9- 
52 | 9.6697032 | 949464708 947232224 | 1042757675 10.0535292 | 10.3302968 | Y 
53 | 9-6699420 9-9464049 | 9.723521 | 19.2704619 10-0535960 | 10.3320580 | 9-Þþ: 
_54 |_9-6701507 | 9:9453371_| g| 97233436 | 10-2761564 | | 19:9536629 | 103298193 | 6 
55 | 9-6704192 | 9+9462702 | - | 947241490 | 10-2755510 10.0537295 | 10.3295308$ | 5 
56 | 9-6706575 | 949462032 9+7244543 | 10-2755457 10-C5 37968 | 10.3293424 | 4 
57 | 9.6708958 | 949461362 947247595 | 102752405 10.053863$ | 10.3291042 | 3 | 
58 | 9.6711338 | 9+9460692 9.7250646 | 10.-2749354 10-0539308 | 10.3285662 | 2 |. 
$9 | 9.6713716 | $+9460021 9.7253695 | 10+2746305 10-05 39979 | 1043286284 | 1 
_ 60 | 96716093 | 9:9459349 | 9-7256744 | 10-2743256 | | 19-0540651 | 10.3283907 | ©. 
| L.Co-Sine, | L. Sine. L. Co-Tang. | I. Tangent. L, Co-Secant. | I. Secaut. | M' 


62 


DEGREES. 


l—— 


- 


Latitude 55 Deg. 00 Min. 


1214314 +14] 61 d\1o|d. 12|d.| 14 
b. m.| mb. m.|m.'b. m.| mb. m. m.jþ, m.| b. m.| m. b. m.| m.\b. m 
$ N|ke.c| [12-0] 12.0] [12.0 f12.0} [12.0] 12.0} [12:c 
I [0-37 110.38 110.39] 1/0.40 10-41 110.42] 00.42] 1/043 
2 [1+15]_111+16] 211-15] 211.20] 2/1+22] 211-24] 211-26) 2/125 
3 [1-55] 2/157] 2j1-59]| 3/2-02] 3/2-05| 3/2-08| 3 2-11]: 3/2-14 
4 [2+37] 312-49] 312-43] 4[2-47] 4/251} 4/2-55] 42-59] 413-03 
5 [:23] 43-27] _4]3+31] 413-35|_513-49|_$/3+45]_5/3:52\_513:55 
6. 514-18] 514-23] 514-28] 5{4-33| 5 4+35| 64-44 

615.12] 615.18) 6 

E 


South Declination. 


Jad w|lpb - 


[16 | 18 
», m.. m.\5.m 
12.0 I 2.C 
0.44, 1]+45 
1+30| 211-32 
2.17] 3j2-2C 
3-07] 413-11 
4-00] 514-05 


iQ Dh 
if 


OV bias 
OY ” 4 
z Y = 


Fu ; - a 
LE. 


## j T f 


28 D 


EGREES. 
N. Sine. [N. Co-Sine, (= N. Co-Tang N. Secam. (N.Co-Secam. 
—© |_46947165 |_8329476 5317994 | 13507265 1325701 |_213005H5 [60 
- 1 | 46972$4 | $32$110 5320826 | 18794974 11327453 | 21288899 | 59 
2 | 4699852 | 38826743 5324559 | 187808598 11329207 | 21277267. | 58 
-* 3 | 4702419 | 8825375 5323293 | 18767736 11330962 | 21265651 | 57 
- 4 | 47094956 | 8524007 5332029 | 18754588 11332719 | 21254048 | 56 
5 | 4707553 | $322633 5335765 | 18741455 11334478 | 21242460 | 55 
6 | 4710119 | 8521268 | 5339593 | 18723336 11336238 | 21230887 | 54 
"7 | 4712685 | 8819898 5343242 | 18715231 11337999 | 21219328 | 53. 
'$ | 4715250 | 8218527 5346982 | 18702141 11339762 | 21207783 | 52 
9 | 4717515 | 8817155 5350723 | 18689064 11341527 | 21196253 | 51 
Io | 4720350 | 8815752 5354465 | 18676003 | 11343293 | 21184737 | 50 
I11 | 4722944 | 5814409 5355208 | 18662955 11345090 | 21173235 | 49 
12 | 4725508 | $813035_ 5361953 | 18649921 11346929 | 21161748 | 4s 
13 | 4728071 | $811660 5365699 | 18636902 11346600 | 21150274 | 47 
14 | 4739634 | 8510284 5359446 | 18623896 11350372 | 21138$15 | 46 
I5 | 4733197 | 5508907 5373194 | 18610905 11352146 | 21127371 | 45 
I6 | 4735759 | 5507530 5376943 | 18597928 11353921 | 21115940 | 44 
17 | 4738321 | 8806152 5380694 | 18584965 11355698 | 21104523 | 43 
38 _|_4749382 | 8504773 5384445 | 15572015 11357476 | 21093121 | 42 
19 | 4743443 | 8803394 5388198 | 18559080 11359255 | 21081733 | 41 
20 | 4746004 | 8802014 5391952 | 18546159 11361036 | 21070359 | 40 
21 | 4748564 | 8800633 5395707 | 18533252 11362319 | 21058998 | 39 
22 | 4751124 | 8799251 5399464 | 18520358 11364603 | 21047652 | 38 
- 23 | 4753683 | 8797869 5403221 | 13507479 11366389 | 21036320 | 37 
24 | 4756242 | 8796486 5496980 | 18494613 | @ | 11358176 | 21025002 | 36 
"25 | 4758801 | 8795102 | 5410740 | 18481761 11369965 | 21013698 | 35 
26 | 4761359 | 8793717 | $414501 | 18468923 11371755 | 21002498 | 34 
27 | 4753917 $792332 5418262} | 15456099 11373547 | 20991131 | 33 
28 | 4766474 | $790946 | 5422027 | 18443289 11375340 | 20979869 -| 32 
29 | 4769031 | 3789559 | 5425791 | 15430492 11377135 | 20968620 | 31 
30 | 4771588 | 8786171 | $429552. | 1247772 | [11378932 | 20957385 | 30. 
® IN. Co-Sine.| ;N. Sine. | N.Co-Tang.| N. Tangent. (N.Co-Secant.| N. Secaxt. | M 
6t DEGREES. 
- Latitude 56 Deg. oo Min. North Declination. 
© [ 2 |d, 4 |d.| 6 |d| 3 |4.| 10]4' 12id.| 14 [d.| 16|4.| 15]4| 20 |d,| 22|d.|234 
16. m.\m. b. m.|m. \b. m. m 6. m.\m. 1b. mm; \b. mm. | bm.) m. 1b. m.\m.\b. m.\2.\b. m.\m. 16. m.\m \b. m Im. 1. m. 
SN|12.0] [12.0] [12.0] [12.0] 112.0] [12.0 wee 12.0] {12.c| 12.0) [12.0] |[12-of 112.0 
1 [0437 0Þ9+37 110-36] 110.35] 10-34] 110+33] 1,0+32]. 110-31] 110-30 110+29] 110.25} 110.27] 110.26 
2 |1-16} 11-15] 21-13] 2/1-11| 21-09] 2/107] 21-95] 211-23] 2/1-21] 219-59 _210-574 2/055 _210-53 
3 1.56 211-54, 211452] 31{1-49] 241+45] 311+43 21 49] 311-37] 311-34] 311-31] 3]1-28] 2/1+26| 31.23 
4 12-39] 312+36| 312.33] 412.29] 4/2-25| 4/221] 3 2-15] 4[2+14] 4|2-10| 4/206] 412-02] 3!1-59] 41.55 
5 [3:25] 43:21] 43-17] 4]3-12] 513-98] 5/3:93] 4, 2:59] 4/2-55| 512:59| 5[2:45|_5/2:49| 4/2:36| 412.32 
'6 [4-14] 44-10] 514-05] 514.00] 5.3+55] 51330] 53-45] 513-49] 513+35] 613-29] 613-23] 6/3-17 413-13 
5+06| 515-01]. 514.56] 514-51] 5!4+46| 6]4-40] 5 4+35] 614-29] 614-23] 6{4+-17]} 614-11] 6/4.05| 5]4-00 
6.09] 515-55] 515252] _$15:441_6,5+35] 615-32] 5 5:27] 615-21] 615-15] 615-09] 615-03 6144571 514-52 
6.34] 615-28] 5 6.23| 66-17] 66.11] 616.05] 615.59]- 615453] 515-48. 
7-15] 5/7-10] 5[7.05| 5]/7-00| 516.55] 516450 515-45) 
| 7-51] 17-46 217-00) 
| 


6b 4k "P 11.6 
'®, + P d. "4 ir So HAI PR © 
% # +> . j PETE OY , " 
: _ 1" ZOOS S 7 
. (gh og — 


| 


% 


"dretftial Sines Frnens nd Secants. 


25 DEGREES. 
L. Tangent. | L. Co-Tang. 


” / 


135 


- 
wy 


£L Co-S errant. 


| — 


= Ste. LC Co-Sme.. = Secant. 


— —— —_—— —— 


| 9Þ "9-6716093. 
' 9-6718468 
9-6720541 
9+6723213 
9-6725583 
96727952 


9.6732654 
96735947 
9+6737409 
9-6739769 
9.6742128 


| 9-6746840 
9+6745194 
96751346 
9.675 3396 
96756245 
946753592 _ 
"9+6760937 
9+6763251 
9+6765623 
9+6757963 
9-6770302 


9-6774975 
9-6777309 
96779642 
3-6781972 
9+ ——_— 


9.6730319 


9:6744455_ 


949 9:9459349 


949455677 
9-945 8005 
9-945733 

9-9456655 
9+945599e%5 


9-9454036 
9-945 3959 
9.9453255 
9+9452699 
9-9451932 


9-9451255_ 


3-9450577 
9-9449599 
99449220 
93445541 
9-9447552 


9+9446501 
9.9445 $21 
99445139 
99444457 
949443775 


9.6772640 


9-9442409 
949441725 
9-9441041 
9-9440356 
9-9439671 
99: 9435955. 


L. Sme. 


9-9455310 


9-9447152_ 


| 9+7256744 
| 947259791 
9+7262537 
«7265381 
«7265925 
«7271967 
9+7275005 


| 
| 
| 


| 947293230 
9. «7296263 
' $+7299295 
| 9+7392325 
| 9s ——— 


1942743256 


10-274020J 
10-2737163 
19-2734119 
10-273l075 
10-2725033 


10-2724992 


10+-2721952 
10-271 5913 
10-2715$76 
10-2712839 
10-27c9504 


102796770. 


10-2703737 
10.2700705 
10-2697675 
10-26946465 
10-2691617 


10-26588590 


10-2635564 
10-2682540 
10-2679516 
10-2576494 
10-2673473 
10» 2679453 

0.26674 34 
10.2664416 
10-2661 399 
10.265 8384 
10.2655 369 
10.2652356 


L.T angent. 


i 


"10 10-05 40651 
10s 10-0541 323 
10-2541995 
10-05 42568 
19-0543341 
1940544015 


_10-9544599 


10-05 45364 
10.2546040 
10.0546715 


| 10.0547391 


19.0548 268 
19.05 45745 


100549423 
10.0550I01 
10.0550750 
109.0551459 
19-05521J3 $ 
10» 0552518. 


10.05 53499 


| 10.0554179 


10.05 54861 
10.0555543 
10.0556225 
110.0556908 
[00557591 
190.0558275 
100555959 
10.0559644 
10.0560329 
10. o561015. 


—_—  — —— —_— — 


L, C58- -Secant. | 


" DEGREES. 


—— — — —— 


_10.3253907 
1943281532 
10-3277159 
10.3276737 
10-3274417 
10.3272048 
10. 3269681 | 
10. 3267316 | 
103264953 
10.3262591 
10.3260231 
10-3257872 
_10-3255515. 
10+3253160 
10.3250805 
19-3243454 
10+-3246104 
10.3243756 


IC. 223241405 C 


043239063 
4 3236719 
10-3234377 
10-3232037 
10+32296958 
10-3227360 
10.3225025 
10.3222691 
10.3220358 
10-3218028$ 
10.3215699 
10.321 213371 

| & Secant. 


2 


I t. Deg. 00 Min. 


—— 


» . 
'S, 


d\ 6 


| 


12.0, 
1 0.40] 1 


6 {d. 


|m.b. m.. Mm, 


h. m 


110» 


8 


m 


d.' ; 


22 dj 14 4'd, 16 a, 13]d|20] 4 d\22|4. 


{m6 mb bo mm be mb, m.) m.'\b. m 


Seuth Declination. 


12.C 


41 


[12.09 
10.43 1 


[r2- 0 12-0 
YN.44 10445 


[12.0 12.0 
1'0. 45| 10447 


I 2.( 


I 0.45 


md ad > 
\o \O 


= +36} 2 
3\2o 26 


413-15 


l-21| 2 2/1.23 «25 21-30 


| 


1,1-26 21l \»" 21, 32) 2/1. 1-34 
J2.03| 3/2-06 2.2.12 $/2-14 32-17] 3 Ina % 312-23 
42.49) 412-53 3/3-00 41323} 4 3-97] 43- any 4/3-15 
413-27) 43-41] 53-35] 313-49 4353 43-57 

514-28] 514433 ; E5 9 | 
$15.21 | 


w BHI O 
ww + OO 
Wo A 0 


S| 


— ; —_— 


A > 
Þ bo 
ON 4 


| J | + wo = 


—_—— 
EEE 
"Y 


75nd Ek a6 SANE 


SS! Mi han. Kt ns 
POOP ones © EVR 
"E of Natural ans 


«ven 


7 386 4 Tas 
: 28 DEGREES. _ 
M | N. Sine. |N. Co-Sine. N. Tangent.\N. Co-Tang N. Sergas. {V. Co-Secant., = 
20 4771588 | 5788170 $429557 |_ 15417709. 11378932 | 20957385 30 
21 | 4774144 | 8756783 5433324 | 15404939 1130730 | 20946164 | 25 
32 | 477970 | 8755394 5437092 | 18392184 11352529 | 20934957 | 28 
22 | 4779255 | 8984004 | 5442352 | 18379442 113584330 | 20923764 | 27 
24 | 4781810 | $3$2613 5444632 | 13366713 11386133 | 20912584 | 26 
35 | 4784364 | 8381222 | 5443404 | 13353999 11387937 | 20901418 | 25. 
36 } 4786915 | 8779930 | 5452177_| 15341297 ; 11359743 | 20890265 | 24 
37 | 4739472 | $773437 | 5455951 | 18328610 11391550 | 20879127 | 23 
38 | 4792026 | $577043 5459726 | 18315936 11393359 | 20568002 | 22 
39 | 4794579 | 577564g 5463503 | 15303275 11395169 | 20856890 | 21 
© 40 | 4797131 | $774254 | 54672$1 | 18295628 , 1139698r | 20845792 | 20 
41 | 4799683 | 89772858 | £471060 | 18277994 ' 11398794 | 20834708 | 19 
F -| 42 | 4802235 | 8771451 5474540 | 15265374 | 11400609 | 20823637 | 18 
F- 43 | 4804786 | 8770064 5478621 | 18252767 11402425 | 25812580 | 17 
6 44 | 4807337 | $763666 5432404 | 18240173 11404243 | 20301536 | 16 
| 45 | 4809888 | 8967267 5436188 | 18227593 ; 11406062 | 20790506 | 15 
46 | 4812438 | $765868 5439973 | 18215226 | 11407853 | 20779459 | 14 
47 | 4814988 | 8764465 5493759 | 19202473 | 11499706 | 20768486 | 13 
48 | 4817537 | 8763067 5497545 | 18189932 11411530 | 20757496 | 12 
"49 | 4520086 | 8761665 5501335 | 19177495 11413356 | 20746519 | 11 
50 | 4822634 | $750262 5505125 | 18164392 11415183 | 20735556 | 10 
51 | 4825182 | 8758859 5508916 | 18152391 11417012 | 20724606 | 9 | 
52 | 4827730 | $757455 5512708 | 18139904 11413342 | 20713650 | 8 
52 | 4830277 | $756050 5516592 | 18127430 11420674 | 20702746 | 7 
54 | 4332924 | 8754545 5520297 | 18114969 11422507 | 20691836 | 6 
55 | 4835370 | 87953239 5524993 | 15102521 11424342 | 20680940 | 5 
| 56 | 4837916 | 8751832 5527890 | 180g008s 11426179 | 20670056 4 
| 57 | 48409462 | $750424 5531688 | 18077564 | 11425017 | 20659186 | 3 
58 | 4843007 | 8749016 5535488 | 18065256 11429857 | 20648328 | 2 | 
| 59 | 4345552 | 8747607, 5539285 | 18052869 11431699 | 20637484 | 1 
60 | 4848096 | 8746197 |_5543990 | 18040478. 11433541 | 20626653 | © 
2 72 N..Co-Sine.\ N, Sins. N. N.Co-Tang. IN. T Tangent. N.Co. N.Co.Secant. N, Secant. | M 
6: DEGREES. FnT 
Latitude 57 Deg. oo Min. North Declinatzon. 
| foſs|2 41 4 |4 6 |4] 8 |d|10]4|12|d; 14|d] 16]d.|18|4| 20 [4] 22 [d4j23% 
þ. m|n.\b. m.[m.\b. m.|m.\b. m.\n. \b. m.1m. 1b. m. m.jb. m.| 18.þ. m.| m. b. m.| m. m b.m. m.| 1 |b, 8. m. b, 1m. 1m. B, 
N 12.0þ [12.0] [12-0] fi2.0} [12.0] [12.c] [2-0 [12.0 [12-0 [12.0 12.0] [12-0 12.0) 
L 0-33] 00438) 110-37] 110.36] 110.35] 110-34] 110-33] 110-32] 1/031] 110-30} 110-29] 10-28] 110.27 
{2 [1.17] 13-16) 21-14 211.12] 211-10] 21L-0b} 111-97) 21-05] 2.1-03| 21-01] 20:59] 20:57] 20.55 
+ 3 [1-57] 213-55] 211-53] 3/i-50| 3[1-47] 3/1-44] 211.42] 3/139] 3/1+36] 3/1-33] 3]+30| 3,1-27] 21-25 
| 4 [2-4 3/2437] 3]2-34] 3/2-31] 412-27] 4[2+23] 3[2-20] 3/2-17] 42-13] 4/2-09] 412-05] 4, 2-01] 3/1.58 
£5 13:24 43:22] 43-18] 413-14) 4(3-10] 5/3:05] 413-01] 42:57] 42-53] 52:48] 512:43] 5/2-38| 3/2.35 
| 6 '4-15] 4'4-11] 514-06] 514.01] 513.56] 513-51] 513-46 5/341 513-36 | 5[3+31 31} 513-26] 6.3.20| 4/3.16 
7 515-02] 514-57] 514-52) 514-47] 514-41] 514-36] 5'4-31] 64-25] 64.19] $]4-13| 64.07] 414.03 
- JZE6.00] 515355] 515:59"515:45]_615-39] $15:33] 515-28] 515-23] 65:17] 615-11] 05:05] 64:59] 514-58 
a 6.28] 516.23] 5'6.18| 6.6.12 66.06 616.00] 615.54] 415.50 
2 | 7.11 we $[7-O1| 516-56] 516.51] $16.46 
| | 3 3p 
4.4 | 


CW LOB. 5 A 


< 


— - 


R <4, + 
—_— 


Artificial ines agen and | [xs Ig r$9 * 
23 DEGREES. 
M | £ Sine. _ f MF 0-Sine. | £o £. Tangent. | £. C £ GC 0-T ang. | £. Secant. | £.Co-Secans. | | 
30 | _ 96756629 9-9433935 | 9+77 9:7347644 _10-2552356_ | 100561015 10.3213371 | 32_ | 
31 | 96753955 | 9-9435299 | | 9-7350656 | 10-2649344 100561701 | 19-32L1045 | 29 
22 | 96791279 | 9-9437612 | 947353667 | 10+-2546333 10-05623$8$ | 10.320$721 | 28 
23 | 9-6793602 | 9-9436525 | 97356677 | 19e2643323 10-0563075 | 10.3206398 | 27 
34 | 96795923 | 9:9436239 | | 9-73596$5 | 10-2640315 19-0563752 | 10.3204077 | 26 | 
35 | 9-6799243 | 9:9435549 | | 9$+7392693 | 10-2637307 | | 100564451 | 10.3201757 | 25 
36 | 9.6509560 | 99434861. 19: «7355699 | 10» 0-2634301 \_10-2565139 | 10-3199449 |_24 
27 | 9-6802877 | 9-9434172 [9 7368705 | 10. 0-2631295 | 10s 10.0565828 | 10-3197123 | 23 
23 | 9-6805191 | 99433452 | 9+7371709 | 102925291 | 10-0566518 | 10.3194809 | 22 
39 | 9-6307504 | 9.9432792 | 947374712 | 10+2625253 | 10.0567208 | 10.3192496 | 21 
40 | 9-630g9316 | 9-9432102 | $+7377714 | 192622256 | 10.0567898 | 10.31901$4 | 20 + 
41 | 9-6312126 | 9.9431411 F- 9+73390715 | 10-2619255 | 10.056853g oy 3187374 | 19 
42 9-6814434_ 99439720 _ 947353714 10» 2616286 | 19.0459250 10.3185565 18 
43 | 9-6816741 | 9-9430025 pumn 10.2613237 | 10.0569972 | 172 | 10. 3133259 17 
44 | 9-6819045 | 9:9429335 | 9-73S9710 | 10.2510290 | | 19.0570665 | 103180954 | 16 
45 | 96821349 | 99423643 | 9-7392707 102607293 | | 10-0571357 | 10-3178651 | 15 
45 | 96823651 | 9-9427949 9+7395702 | 102604298 10.0572251 | 10+3176349 | I4 
47 | 9-6525952 | 99427255 9-7393696 | 10-2601304 | | 10-0572745 | 10-3174048 | 1+ 
4 | 9:6328250 | 9.9425561 | | 9-742168) | 10.2598311 | | 10-0573439 | 10-3171750 [122 þ 
49 | 9+6830548 | 99425866 |. | 9. 97404681 | 10-2595319 | | 10-2574134 | 10-3169452 | It v 
50 | 96832843 | 9.9425171 | ge 7407572 | 1042592325 | 10-0574329 | 10-3167157 | 10 
51 | 96835137 | 9:9424476 9-7410662 | 10-255933$ | | 1040575524 | 1043164563 | 9 
52 | 9-6337430 | 9-9423779 | | 9-7413650 | 102586350 | | 100576221 | 103162570 | 8 
53 | 9-6339720 | 9.942308} | 9.7416638$ | 10.25$3362 19.0576917 | 19-3162280 | 7 +: 
54 | 9-6 6342010 9-94223836 9-7419624 | 10-2580376_ 10.9577614 | 10-3157990 [| 6 
55 9-5844297 9+9 421652L 9+7422609 | 10-2577391 | 100573312 | 1043155703 5 
56 | 9.6846583 | 9-942c930 9+7425554 | 10+2574406 ; 10.0579010 | 10.3153417 j} 4 Þ* 
57 | 9-638488658 | 9.9420291 9-7423577 | 10-2571423 | | 10-0579709 | 10-3151132 | 3 
58 | 3-6851151 | 9-9419592 | | 9+7431559 | 10:2568441 | | 10-0550405 | 10.3145349 | 2 
59 | 9.6853432 | 9.941593 9+47434540 | 10-2565469 | 10.05S1197 | 10.3146568 | 1 
60 | 9. 6355712 9-9413193 | 947437520 10. 2562450 _ |_10- o5 $1507 10-3144288 | © 
L. Co-Sine, | L. Sine. | L.Co- Tang. | L.Tangem. | | th , Co-Secant. | £. Secant. M. * 
Lo 6t DEGREES. 
— Latitude 57 Deg. oo Min. South Declmation. 
| o |4.| 2 |&. 4 [d| 6] d\ 8 [4] 10|d: | 12[4j14]44 d. 16 4, 18 4.20 d. 22|4.12- 
b. m.| m. þ. m. m.Þ. m., n.h. m.' m.\b, m | mr. b.m m | mt. b. m. m.\ mn. [3 m |. b.m|m.\b. m.|m.'b. a | 4. h. 2 | ms (hem 
12.0] /12.0] [12.c| [12-9 12} l12.c} [12] ji2.o) (12 [12.c [12.c 12. 
. 10.33] 100.39 L040 11041 I 0.42 10.43, 110+44] 104+] 110-46} 1,047] 10.4 | 1 
L135) 11-19} 2/t-21| 211-23] 21-25] 111-26) 2 2 21:3) 2 2 132 2/1-34 2 1:36 
"212.01 3/2-04 3]2-07] 3/2.Lo| 212-12] 3/2-15] 32.15] 32-21] 3/2-24] 3/2-27 
312-46} 312-49} 412-53 4;2- 57] 313-99} 313-03] 43-27] 4,3-L1] 413-15] 43-15 
_413:34\_413+35| 413-42] 4 3-46] 43-50! 83:59 53:55) |__|_ LE 58 £20 
414-23] 51428] 514-33 54-36 | | 
—_ o_—  - | cn —_— oo | _ es CC———_ — — -- 11 


: A Tast es of Natiral 
#2 AS "s 
| DEGREES. 
1 El N, Sine. |N, Co-Sine. V. Tangent.) V. C0-Tang. N. Secant. |N.Co-Secant. 
= o | 4848096 | 8746197 5543090. 13040478 11433541. 20626653 60 
1 1| 4850640 | 8744786 53545594 | 15028108 11435385 | 20615836 | 55 
+ 2 | 4853184 | $743375 5550698 | 15015751 11437231 | 20605031 | 58 
*. 3 | 4855727 | $741963} . 5554504 | 13003495 11439075 | 20594239 | 57 
| 4 | 4858270 | 8745550 5559311 | 17991077 11440927 | 20583460 | 56 
1 « | 4860812 | $739126 5552119 | 17978759 | 11442775 | 20572635 | 55 
6 | 4863354 | 8737722 5555929 | 17956454 _ 11444630 | 20561942 | 54_ 
= q 4565895 | $736307 5569739 | 17954162 . 114464584 | 20551203 | 53 
d | 4368436 | 8734831 5573551 | 17941583 | 11443339 | 20540476 | 52 
$9 | 4370977 | 3733475 5577364 | 17923616 | 11450196 | 20529762 | 51 
10 | 4873517 | $732053 $5S1173 | 17917362 ; 11452055 | 2251906rI | 50 
II | 4876057 | $7530640 5534994 | 17905121 11453915 | 20503373 | 49 
12 | 4878597 | $725221_ $585811 | 17592593 11455775 | 20497698 | 48_ 
13 | 4581136 | 87527801 5592629 | 17589678 11457639 |.294$7036 | 47 
14 | 4583674 | $926381 | 5595448 | 17868475 | 11459504 | 20476356 | 46 
15 | 4886212 | 8524960 5500269 | 17856285 | 11461370 | 20465750 | 45 
16 | 4888750 | 8723538 5604091 | 17544197 ; 11463239$ | 20455126 | 44 
17 | 4891287 | 8722116 5$07914 | 17531943 | 11465108 | 20444515 | 43 
18 | 4893824 | 8720693 5611735 | 17519790 ; 11456979 | 20433916 | 42_ 
I9 |-43896361 | 8719269 5615564 | 17897651 11468$;2 20423330 | 41 
»4 20 | 4898597 | 5717344 5619391 | 17795524 11470726 | 20412757 | 40 
| 21 | 4901433 | $716419 5623219 | 17783409 11472502 | 20402197 | 39 
| 22 | 4503968 | 8714993 5627048 | 17771307 11474479 | 2039164g | 38 
| 23 | 4905503 | $713566 5630879 | 17759218 11476358 | 20381114 | 37 
24 | 4909937 | 8712135 5634700 | 17747141 11475239 | 20370592 | 36 
"25 | 4911571 | 8710710 5533543 | 17735076 11450121 | 20360082 | 35 
26 | 4914105 | 89509231 5642373 | 17723024 11452005 | 20349585 | 34 
4 27 | 4916635 | 8707851 5646213 | 17710935 11433590 | 20339100 | 33 
1 28 | 4919171 | 8706420 5650050 | 17698958 114585777 | 20328627 | 32 
_ {| 29 | 4921704 | 8704989 <653888 | 17686943 11437665 20318168 F} 
WF {_32 | 4924236 | 8793557 5657725_| 17674940 11489555 | 20307720 | 30 | 
W {| Iv. Co-Sie.| N. Sine. N. 7.Co-Tang. N. Tangent. N.Co Secant.| N, Secant, | M 
F £ £ 60 DEGREES. 
, [ Latitude 58 Deg. oo Min. North Declination. 
-j. |o[d|2|d| 4 6 6 [4] 84] 10|4/T2 [4/14 4. 16]4.[18 4; 22 | 41232 
ES” þ om SLSRIKS n.16.m.\m; 6. mim (bm m.|þ. m.| 2. h. m.\m,b. m.|m \b. m, m.b. m.| m.'þ, m. 
"I5N12.0| [12.0] [12-0] ]12.o] [12.0 [12.c [i2.o] [12-0] [12.0] [12-0 [12-0] [12.0 
= & 0.38] 00.38) 110-37] 110.35] 110.35) 110.34] 910-34 10.33] 1,0.32] 110-31 10.29] 110.28 
Þ2 [1-17] 2/1-16} 11-15] 211.14 2[1-13]_2L-Og| 111-25} 2/1-06| 2 1-04] 211-02 20-58) 110-57 
2 [1.58 211-56} 211-54] 2/1.52] 3/149] 311-46] 211-44) 3/1-41] 3,135] 31-35 31.29] 211-27 
1 4 [2-41] 312-35] 312+35| 3/2.32| 3/2-29| 4/225] 3[2-22| 3/219] 4,2+-15] 42-11 3 2+04] 3/2-01 
© | 5 [3:27] 43-23] 413-19|_4/3-15|_413-01| 4/3:07_413-03|_4 2-59] 4,2-55] 4,2:51\_5 $12-41] 312-36 
614-16] 414-12] 44-08) 514-03] 513.58} 513-53] 413-49, 5.3-44} 513-39] 5]3+34 6,3-23| 413-19 
7 15-07] 415-03] 514-58} 514-53] 514.48] 514-43] 5]4+38 5l4 33 54 28] 64.22 64-10 44-16 
FE5.ool 515:55)_515:59 515-45/_5]5-49] 515-35] 515-301 515-25] 515-20} 015-14 65:02] 54:57 
T1 6.34\ 616-28] 516-23] 56.15 515-13 5.6.08 615-56 515-51 
Fl 2 7-19] 67-13] 617-07 517-02 515-52] 4,6-48 
fa | | j$-02] 517-57 517-47] tt 44 
#4 | 


wits » 


Artificial Sines, Tangents, and Secants. 


189 


20 DEGREES. 


® 


| 8 Lo SIGs L. Co-Sine. | L. Tangent. \ L. Co-Targ. | | Þ. Secait, L. , C'o-. -Secaut,. | 
9 ot 9.655712 949415193. | 947437529 19-2562450 10-05 $1527 | 10+ 0-3144288 
9-6857991 | 9-9417492 | | 97440499 | 12-2559501 10.25 52595 | 1043142009 
9.660267 9+.3416791 9+7443475 | 10-2556524 10.2553209 | 10+3L39733 
9.6562542 | $+9416090 | 9+7446453 | 12-2553547 10.2553$10 | 1043137453 
9.6364516 | 949415355 | 947449425 | 192554572 10.2554512 | 1043135184 
9.6867958 | 9-9414655 | | 9.7452403 | 19425475 97 10.0555315 | 1043132912 
_9+6362359 | 9:9413952 | [_9+7455375 22214423 j | 05 
'9:.6371623 9-3413279 9+7453349 | 10425 541651 [02556721 | 103125372 
9.6873595 949412575 9+7451320 | 19+2535650 10-05 $7425 19+3125105 
946576161 | 9.941571 9-7464290 | 10-2535710 10.055$129 | 1043123339 
96378425 | 949411166 9+7457259 | 19242532741 10.0553534 | 19+3121575 | 50 
9.6550655S | 9-9419461 947479227 | 10-2529773 10-25 $95 39 10-3119312 | 45 
_ 9.6552945 99429755 _9+7473194 | 10+2525526 19-0590245 | 10-311705t | 48. 
Js "9.6885209 1 $+9403 2043 $+7475160 | 10+2523542 100590952 | 19+43L147gl | 47 
9.6387467 | 9+ 94083 42 9+7473125 | 19+-2522575 10-0591658 | 1043112533 | 45 
9.6559723 | 949407634 9+7452905g | 10.251791H1 10-0592366 | 10.31 10277 | 45 
; 9.639197S | 9-9405927 9+7 455952 | 10-251 $945 | 10-0593073 | 10+3108022 | 44 
9.6$89.4232 | 99405219 9+7455013 | 192-2511957 IO. 0593751 | 1043105768 | 4 
$:6596434 | 9:9425519 | | 9:7499974 | 19-2529225 | | 19:2594450 | 103103516 | 42 
9.6398734 | 9-9424801 | | 9-7493934 | 12-2505555 19.2595199 | 10.3101255 | 41 
96900983 | 9-94240g1 9+7496592 | 10+25093105 10. 2595989 | 10+.3CY9gO 7 | 40 
9.69903231 | 9.940335S1 9+7499550 | 19-25cci50 19-295g6S1Q | 10.2296769 
9.6905475 | $9-9402679 9.750250C6 | 10.2457194 ye 6 10.3094524 
96907721 | 99401953 9-7505762 | 102434235 192595041 | 10.3092279 
2:2909994 | 99401242 | | 9.7508716 | 102491254 12: 2598752 20.3299036 
25 | 9.6912295 | 9.94004 9+751165g | 11.2455331 we js 10.3937795 
9-6914445 | 949399523 9-7514622 | 1942455375 00177 | 10.39$5555 
96916553 | 92389110 9+7517573 | 10-2452427 — 10.3053317 
g9.6915g19 | 9:9395395 9+7520523 | 10-2479477 10.0621604 | 10.308i081 
9-6921155 | 9+9397602 9+7523472 | 10-2475525 10.0602315 | 10.3073845 
9.69233358 29396969 | 9-7526420 | 1c 042473550 _ 10-2603932 | 103076612 | 
L. Co-Sine. L. Sine. L. Co-Tang. 5 2 Tangent. L.Co-Secant. | L. Secant: 
60 DE ALES EH 
Latitude 58 Deg. oo Min. South Declination. 14 
di 2 |d, 4 dl 6 Lit 112[d. 14 FI 161d, 18d, 20|d. 22\d, |. 
6. m.\ m.b, m.| m.\b. m.\ mlb, m; m.\h, m. PI 1.) 2 b. m.\ mn (be 1, hm. m. mb. m.'m.\b, b. wt.| m.1þ | 
b2.0] [12.9] [12.0] [12.c 12-0 12.0 12.0) j12.0, [12.0] [12.0 |12« | hz 2. 
I [2436 «ob 110-40] 110.41} 11-42 119-43 O 2.43] 10-44 112+45 1 0. 46, 1c 47 I 0.45 119. 
2 [1-17] 111-18) 211-20] 211-22] 2[1-24\ 2/126] 1 1-27] 2/1-29 21-31 21-33 21-35] 21. 37] 1 1 
3 [1-58] 212.00] 2/2.02] 2[2.04] 3j2-07| 312-10] 2.2.12} 3i2.15 5/2 15] 32-21, 32-24] 32-27) 2/2; 
4 '2+41] 312-44] 3/2447] 312.50; 312-53] 4/2457 3 ,3+0O, 33s 2J' 413* ©7 + 3. Il i *15] 4 3 9] 
5 [3:27] 413-31] 43-35] 413-39) 43-43] 413-47] 3.3:59. 43:54. 4/3-58| _| Z 
222].22220 LY {3 17-bo > Wn - acc NO | 
6 [4416] 414-20] 4/4-24] 414-28 [3-33 5 4+35 | | | | F-1 
5-07] 4[5-11] 5]5-16! 55.21 | | | | j | 
| | 


_. - die. egecy acces” - CO OR 


A TaBLE® 'of Natural and 


ifiine XS: . av... 


29 DEGREES. 


N. Sine. |N. Co-Sine' V. Taxgent.| V. Co-Tang. N, Secam. m. |N. Co-Secant. 
| | 4924236 | 8703557 5657728 | 17674940 11439555 | 20307720 | Jo 
31 ' 4926767 $702124 5661 $156$ | 1 7662950 21 1491447 | 20297286 | 29 
32 | 4929298 | 8700690 5665410 | 17650972 11493340 | 20286863 | 28 
33 | 4931829 | £699256 5669253 | 17639007 11495235 | 20276453 | 27 
34 | 4934359 | 8697821 5673095 | 17627053 11497132 | 20266056 | 26 
'35 | 4936889 | 8696385 5675944 | 17615112 11499030 | 20255670 | 25 
>.36 | 4939419 | $694949_ 5680791 | 17603153 | 11500930 | 20245297 | 24 
27 | 4941948 | $693512 5684639 | 17591267 11502831 | 20234937 | 23 
33 | 4944477 | 3692074 56884588 | 17579362 11504734 | 20224585 | 22 
- 29 | 4947005 | 5650635 5692333 | 17567470 11506638 | 20214253 | 21 
40 | 4949533 | $559196 5696191 | 17555590 1150$544 | 20293929 | 20 
41 | 4952069 | 5657756 5700045 | 17543722 11510452 | 20193617 | 19 
1 42 4954587 | $686315 _ 5703899 .| 17531566. _11512361 20153318 18 
"43 | 4957113 $684873_ 5707755 | 17520023 11514272 | 20173031 | 17 
44 | 4959639 | 3683431 5711612 | 17508191 11516185 | 20162756 | 16 
45 | 4962165 | $681958 5715471 } 17496371 115150gg | 20152494 | 15 
46 | 4964690 | 5650544 5719331 | 17454564 11520015 | 20142243 | 14 
7 | 4967215 | $6791c0 5723192 | 17472765 11521932 | 20132005 | 13 
| _45 | 4955740 | 8677555 5727954 | 17460954 31523551 | 20121779 | 12. 
1 49 | 4972264 | 5676209 573918 | 17449213 11525772 | 20111564 | 11 
1 50 49747957 | 8674762 5734783 | 17437453 11527694 | 20101362 | 10 
$1 | 4977310 | $673314 57338649 | 17425705 11529615 | 20091172 9 
62 | 4979833 | 8671866 5742516 | 17413969 11531543 | 20080994 | 8 
62 | 4982355 | $670417 5746355 | 17402245 11533470 | 20070828 g | 
| _54 | 4954577 | 8568967 5750255 17399632 11535399 | 20060674 | | 6 
1 $55 | 4957399 | 8667517 5754126 | 7375833 | $1537329 | 20050532 [ | 5 
1 56 | 4989920 | 8666066 5757999 17367144 11539201 | 20040402 | 4 
© - 57 | 4992441 | 5664614 5761873 | 17355465 11541195 | 20030283 3 
M 68 | 4994961 | $663161 57657453 | 17343893 11543130 | 20020177 | 2 
; 59 | 4997451 | 3661708 5769625 | 17332149 11545067 | 20010083 1 
60 | 40c0000_| 866c25 4 $773503_ 1732050d | _11547005 | 20000000 | | © 
V. Co-Sine.' N. Sine. | N. N.C0-Tang. N. Tangent. N. Co-Secant.' ' V. , Sec ant. I'M 
60 DEGREES. 
| Latitude 59 Neg. oo Min. MNorth Declination. 
| © |4, 2 # |<] 6 d\ 5 \d.|10|d.' 12 4\14 4.| 16 a\ 18d. 20 d.| 22 d.j23% 
— 16, m, m. 2 lb. m m.\m ib m.\m bm. m.\b. m. m.\b. m.\m. |. m.\m.\b. m.\a. \h. m 1-4. 1b. mz 'b. mW 1b. m. 
7 N112.0/ Il'2 Of [12.0 1 2.0 112.0 12.0 I 2.0 [| 2.0 [1 2.c I 2.C I 2.0 12cc 12.C 
I j0.39, 0/9» +39 10.35] 11.37 119-36] 11035! 110434} 112433] 110432] 110+31] 110.30] 1.029] C[o0.29 
2 1-18, 111-17 Ars 16! 211.14 21-12! 2/1-19| 1 1-09] 2/1-07|_2/1-05| 211-03] 211.01] 111.00] 2o.55 
2 [1+ 1-59 2/1457 21:55 55] 211453 3;1-50 311-47] 2 1-45] 21-43] 3/I-4C] 3j1+37] 311-34] 3/1+31] 211-29 
4 [2-42] 3/2439 3j2+36 312.33 3,2+30 312.27] 3 2-24] 312-21] 312-18] 4j2-14] 4{2-10| 4/2-06| 3[2.03 
5 [3:23]_3/3:25 43-21] 4/3-17] 43:13| 4/3:09| 4 3.95] 4/3:91] 42:57 42:53] 4/2-49] 512:44] 312-41 
6 [4+17] 44-13] 4/4+ 414-05 5/4+90 513455] 4 3-51} 413-47] 513-42] 513-37] 513-32] 613-26] 413-22 
7 15.08] 4.5.04 514-59 514-54] 5 4-49] 5[4+44| 5 4+3$| 514-34] 514-29] 514+24| 514+19] 614.13] 44-09 
VE(6.00] 4.5:56, 515.51] 515-46] 5 5:41] 515-36|_5 $+31|_515-26] 515-21] 615-15] 6/509] 515-04] 514-59 
[ | 6.35] 615-29 5 6-24 516-19] 516-14] 5j6-0g| 615-03] 515-53] 515-53 
2 | '7-2C| 617.14] 617.08] 517-03 515.58 516.53 4 6. 
3 | | | | $.05| 41756 417-52 417-43] 4.7 
4 | 8.42! 58.38 


Ar cial $ 


I; <li A FR&5 
Ss, Tangents, and Secan 


x 


he dd 


29 DEGREES. 


'M _M! L. Sine. | L£. Co-Sine. Ls Tangent. | L. Co-Tang. _ £, Secant. | L. L. To-Secam. > 
-30 | | 9» "96923358 9-9396968_ 9. 7526420 19-2473580 IO. 0603932. | 10-3076612 
31 | 96925620 | 99396253 947529368 | 10-2470632 10.0603747 | 10-3574380 | 
32 | 9-6927951 | 943395537 9+7532314 | 10-2467686 10.0604463 | 10-3072149 
33 | 9P* .6930080 | 949394921 . 947535259 | 102464741 10-c625179 | 10-3069920 
34 | 96932308 | 99394105 947539203 | 10-2461797 10.9605 595 | 10+3067692 | 26 
35 | 96934534 | 949393353 9+7541146 | 10-2455554 10-2606612 | 1043065466 | 25 
36 |_9-6936758_ 99392671 | | 9:75440b8 | 10-2455912 | | 19:2607329 | 19:3063242 | 24 
37 "9-6938981 949391953 947547029 | 10-2452971 10-0605047 | 10.306lotg | 23 . 
3$ | 9:6941203 9+9391234 947549963 | 102450031 10-2605766 | 103058797 | 22 | 
39 | 9+6943423 9+9390515 9+7552908 | 10-2447092 10-06094$5 | 10.3056577 | 21 
40 | 9-6945642 9+9359795 947555345 | 10-2444154 10.0610204 | 1043054358 | 20 | 
41 | 9-6947859 9-9355076 94755753 | 10-2441217 10-C610924 | 1043052141 | 19. 
42 | 9:5950074 _9:9355356 947561718 | 10-2438292 _10-0611644 | 10-3049926 | 18 
43 | $-6952238 9+9357635 9+7564653 | 10-2435347 10-0612365 | 10:3047712 | 17 
44 | 95954501 949336914 9+7567587 | 10-2432413 10. 013086 10-3045499 | 16 
45 | 9:6956712 9+9356192 947579520 | 102429450 10.0613508 | 10.3043288 | 15 
45 | 96959922 99355470 947573452 | 1042426545 | 100614530 | 1043041078 | 14 
47 | 9-6951139 9$+93384747 97576383 | 19-2423617 | | 10-0615253 | 10.3038870 | 19 
43 | 9:5963336_ 949354024 947579313. 10-2420657 _10.2615976 | 10» _10-3036664 | 12. 
49 | 9-6965541 9+3353300 9+7582242 10-2417758 10.0616700 | 1043034459 | 11 17 
50 | 9:6957745 94352576 9.75S4170 | 102414539 10.c617424 | 103032255 | 10 | Þ 
51 | 96969947 | 949351851 9.7588096 | 10.2411994 10.0613149. | 10.3930053 | 9g. J4 
52 | 9-6972145 99351126 9.7591022 | 19-2408975 19.0615$74 | 10.3027852 | $ 
53 | 9-6974347 | 9:9350400 947593947 | 1042406053 10.c 619600 | 10.3925653 | 9 If 
_54 |_9:6976545_ _9-9379674 | | 9-7596871 | 10-2403129 } | 12:2020329 | 10.3523455 | 6M 
55 | 96978741 | 949373947 9+7599794 | 10-2409206 10-0621053 | 10-3021259 | 5 | 
56 | 969380936 | 949375220 9+7602716 | 102397254 10-c621750 | 10.3919064 | 4 | 
57 | 96983129 | 959377492 9.7505637 | 1042394363 10.0622508 | 10.3016871 | 3 
5 9.6985321 | 949376764 9.7605557 | 10-2391443 10.0623236 | 10.3014679 | 2 
59 | 9:6987511 | 99376035 9.7611476 | 19-2353524 10.c623965 | 10.301248g | 1 
60 | 9-6989700 | 9+9375306 9$+7614394. 10.23$5606 100624694 10.3010300 | © 
L.Co-Sine. L. Sine. L. L, Co-Tang. | L Le Targent, | | L.Co-Secans. | 1. Secant. | M 
- 60 DEG GR EE S 
Latitude 59 Deg. 00 Min. South Declination. 
| © 4! 2 |4| 4 |4| 6 7| 8/4] 1014 12] 4 14/4/16, d. 18 d. 20|d|22 
b.m.\m b. m.\m.b, m. mlb. m. = am. .\b, m.| m. b. m.| 8. b. m, m|þ. m. m.h.m. m. b.m,\m bm. 
8 N|»2.o| [12.0} [12.0| |12.c) 12:0} [12-0] '12.0| 12. 0 [12.0] [12.0 12.0 |r2.0 
1 10.39] ©0439] 1/040] Il0.41} 110-42 110-43 00.43] 10-44, 112-45] 1.0+46, 1/0447 1 0.48 
3 19 31:39 111-0 211-22 2/124 | 211-26] 1 L127 2/1» 29 _21+31} 21+33 2'1+35| 2 21.37 
3 [1-59] 212.01] 2{/2-03| 2/2.05| 3/2-0S 23/2-11] 22. 2-13] 2 212.15! 3/2-18] 3'2.21! 32-24] 3 2-27 
4 [2-42] 312-45] 3/2-49} 3[2.51] 3/2+54| 42-58] 313-01] 313-04. 3]3-07] 43-11, 43-15 
5 f:28] 4-31 48-35] 43-39] 46-43] 43:47] 43:51 43-55-59] __ [It 
6 |\4+17] 4/4-21] 414-25} 4/4-29] 514-34) 5 4+33 | 
7 5-08] 515-13] 515+ 
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30 DEGREES. yy = 
 M, L. Sine. LC 0-Sine. | Le Targent. | L. Co-T ang. EY L. Secant. "_—Fx 
O | 96989700 | 9.9375306 | | 9+7614394 | 10. 2385606 [10+ 0624594 _10.3210300 | 60 q 
1 | 9+6991897 | 9:9374577 9.761731I1 |} 10» 1.233262. 10-0625 423 | 12.3c0811;g | 59} 
2 | 9:6994073 | 99373347 $+7520227 | 10-2379773 10-0626153 | 103005927 | 58 |Þ 
3 | 9-6996258 | 9-9373116 947623142 | 19+2376358 10-0626834 | 10.3003742 : 
4 | 9-6998441 | 99372355 9.7626056 | 102373944 19-0627615 | 10.3001559 
5 | 97000622 | 9.9371653 9.762$8969g | 102371031 100528347 | 10.2999378 
6 | 9.7002802 | 9.937092L_ 9-7631881 | 10-2368119 | | 10-2629079 | 10-2997198 
7 97008951 3701 %g. | gem *Þ 7634792 19-236520S | | 10.062g911 19-2995019 
8 | 9.700715 9369456 9+7637702 | 10-2362295 10.0639544 | 10-2992$842 
-9 | 9700933 +9363722 9.7640612 | 1042359358 10.0631275 | 10.2990566 
IO | 9. 7011508 -935798S8 9+7643520 | 10.2356480 10.0632012 | 10.29$8492 
11 | 9-701368l | 9.9367254 | | 97646427 | 10-2353573 | | 10-0632746 | 10-2986319 | 49 
12 | 9-7915552_| 9-9366519 |S 9-7649334 | 19-2350566 | | 10.0633431 | 10. 10-2934148 48 
13 | 9-7018022 | 5:9365783 | | 947652239 | 19. 2347761 | | 10.0634217 | 1002981978 | 47 
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E V. Sine. IN, Co-Sine. = N. Taxgent.|N. Co-Tang "N. Secant. |N.Co-Secem.| 
">0 5075384 -$616292 5890450 | 16976631 11605921 | 19702944 | 30. 
21 | 5077890. '$614315 5894369 | 16965344 11607911 | 19693220 | 29 
232 | 5380396 | 8613337 5898259 | 16954069 11609902 | 19683507 | 28 
S 5082got | 8611559 5902211 | 16942804. 11611895 | 19573805 | 27 
34 | $0385406 | 8610359 5906134 | 16931550 11613889 | 19664114 | 26 
435 5087910 | 8608900 5910058 | 16920308 11615885 | 19654434 | 25 
36 |_5990414 |_8607420 5913933 | 16909077 11617883 | 19644767 |_24_ 
1 37 5092913 | 8555939. $917910 | 16897856 11619882 | 19635110 | 23 
s 5095421 | 8604457 | 5921539 | 16886647 116218E3 | 19625464 | 22 
29 | 50297924 | 862974 5925768 | 16875449 11923986 | 19615829 | 21 
"40 | 5100426 | 8601491 5929699 | 16864261 | I1625891 | 19606206 | 29 
441 | 5102928 | 5500007 5933632 | 16853085 11627897 19596593 19 
42 | 5195429 | 8598522 $937566 | 16841919. 11629905 | 19556992 | 1B 
77] 5107930 | 8597037 59415091 | 16530765 11631914 | 19577401 | 17 
"44 | 5£1043t | 8595551 5945437 | 16819621 11633925 | 19567822 | 16 
45 | $112931 | 8594064 5949375 | 1580848g 11635938 | 19558254 | 15 
46 | 5115431 | 8592576 5953314 | 16797367 11637953 | 19548697 | 14 
47 | 5117930 8591088 5957254 | 16786256 11639969 | 19539150 | 13 
48 |_5120429 $589599 | 5961196 | 16775156 | 11641987 19529615 _12_ 
"ao | 5122927 "8588109 ' $9651 40 16764067 | 11644007 | 19520091 | 11 
I 5125425 | $586618 ' 5969084 | 167529858 11646028 | 19510577 | 10 
. | 5127922 | 3585127 5973030 | 16741921 11648051 | 19501075 9 
'$F30419 | 8583635 5976978 | 16730864 116509076 | 19491583 8 
”" 5$x32916 | 85982142 5980927 | 16719818 11652102 | 19482102: | 7 
| 54 | $135412 | 8580649. 5984877 | 16798782 | 11654130 | 19472632: | 6_ 
Lc 5137908 | 8579155 5988828 | 16697758 11656169 | 19463173 | 5 
% 5140404 | 8557650 | 5992781 | 16686744 11653191 | 19453725 | 4 
= 5142899 | 8576164 5996735 | 16675741 11660224 | 19444288 | 3 
*.1 5145393 | 8574668 6000691 þ 16654745 11662259 | 19434861 2 
E 5147587 | 8573171 6004648 |} 16653766 11664296 | 19425445 I 
+60 ] 5150381 | 8571673 6008606 | | 16642795 11666334 19416040 | © 
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5 The Sun's Amplitude by the Point of the Compaſ.. 
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EL: [ir 15.|731 15 | 13 14 | 1 14 | 312 14 | 11 12] 14 18 8 og fun of [oy 
"FF =» | 14 24.| 14 04 | 14 og | 14 03 | 14 02 | 14 01 | 13 $9113 $8 f 103 66 | 
ſ 2:1 16 $3 | 16 '53 | 16 52 | 16 52 | 16 50 | 16 49 | 16 47 | 16 45 | 16 47 z 
3.1 19 41 | 19 41 | 19 40 | 19 39 | 19 38 | 19 36 1 19 23 [19 30 log 28 | 3. 
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 3o©o DEGREE 
My Lt L. Sine. | £. Co-Simne. | & Ls. Tangent, | L. Co-Tang. Le. SCC4at, 1 Le CorSecamn. W.. 
20 9-705463g 949353224 | | 9: '9-7701435 _ 10-2298515 1040645795 102945311 | 39 
"31 | 9 7056833 | 99352459 9+7724373 | 10-2235627 10-0547541. 10-2943 167 4 29. 
32 | 97958975 | 99351715 | 947707261 | 10-2292739 10-0643255 | 10.2941025 |.28 
33 | 9-7061116 | 9-9350969 | | 97710147 | 19-225985 3 10-0549931 | 10.293$838z | 27 
34 | 9+7063256 { 9:9359223 9+771393 10-2256967 19-0643777 | 10.-2936744 26 ; 
35 | 9:7065394 | 9:9349477 bp 7715917 10-2254983 10-0550323 | 10.2934656 j 25 F 
26 | 97067531 | 9:9 9345730 9e77 155 £3801 10-2251 igg | _10.2631279_ 10-2932469 
| 37 | 9:7069667 | 9493 47983 *Þ 9-7721684 109-2278316 10.06352017 | 10+2930333 | 23 
28 | 9+-7271801 | 949347235 | | 947724566 | 10-2275434 10.0652765 | 10.292S199 | 22 
39 | 947973933 | 9:93454*6 | | 97727447 | 1092272553 10.0653514 | 10.2926057 | 21, 
40 | 9+7076264 9+9345735 | 97730327 | 10-22696p3 10.065 4262 | 10.2923936 | 2 
41 | 9-7073194 | 99344983 | 9+7733206 | 10-2266794 10.0655012 | .10.2921806 | 1 
42 | 9-7080323 | 9:9344235 | | 9-7736284 | 19-2263916 | | 10:9655762 | 10.2919677 | 18 
"43 | 9-7982450 | 39343485 | | 97735961 10-2261039 10.9656512 | 10-2917550 | 174 
44 | 9-7084575 | 99342737 | | 97741838 | 10.2258162 10.065 7263 | 10.2915425 | 16 
45 | 9:7086699 | 99341986 9+7744713 | 10-2255257 | | 10-05580tg | 10.29133o1 | 15; 
45 | 97038922 | 99341234 9+774755s | 10-22524l2 10.0653765 | 10.2911178$ | 14 
47 | 9:7099943 | 9: 9340452 9+7750462 | 102249538 10-0639518 | 10.2909357 | 13 Þ 
48 | 97993063 | 9:9339729 | | 9:7753334 | 1922466665 | | 10-0560271 | 102906937 | 12 
49 | 97995182 | 9* 9338976 | | 9.77359206 | 10-2243794 10-29661024 | 10.29048183 | 11 
50 | 97097299 | 99339222 947759977 | 19-2242923 10.0561775 | 10.2902701 | 10) 
61 | 947999415 | 99337467 97761947 | 10-223$053 10.0652533 | 102990585 | '9 
52 | 9-7101529 | 99336713 9+7754816 | 102235184 10.0663287 | 10.2398471 | $ 
53 | 9+7193642 | 99335957 | 947767685 | 102232315 19.09564043 | 10.2396358 | 7 
54 | 9-7195753 |_9:9335221_| | 9-7779552 | 10-2229445 | | 10:9554759 |} 10-2894247 | 6" 
55 | 9+7107863 | 9-9334445 947773418 | 1042225582 10.0665555 | 10. 10-2892137 5 
56 | 9-7109972 | 9493336883 9-77752$4 | 102223716 10.0565312 | 10.28g0028 | 4 
57 | 97112080 | 949332931 97779149 | 10-2220831 10.9567953 | 10.23387920 | 3' 
58 | 9-7114186 | 99332173 9.7732012 | 10.2217958 10.0667327 | 10.2385814 | 2 
59 | 9.7116290 | 9-9331415 9-7734875 | 10-2215125 10.0565585 | 10.2583710 | 1” 
60 | 9-7118393_ 9-9330656. 947737737 | 10-221226} | jo _ _10.258 «2331607 (s) 
STi L.Co-Sine, | L- Sine. þ * 0-Targ. ans. | L.7 Tangent. L. Co-Secint. L. Secant, VM 
po © DEGREES * 
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D-4 Mins.[Deg. Mw. D-4, Min Dig. Min, Org, Minſrrg Mm (De. MinlOg Mix [Þg Mi | 
EW | ©© ©0 | 00 009 | ov» oo | 09 GO | ov 09 | ob oo | 00 oo | 00 Oo | 00 od EW 
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z | of 34 | OF 33 | os 31 | 05 3o | of 2 os 28 ! oF 26 | &5 2375 | og 23 2. 
— 31927 17 | os 16 | os 14 | 8 12 | os 10 | os of | os os o ©3 O1 3 
I 1%. 06 | 11 Og | 1x oz | 11 os | Io 57 | 10 55 ; 10 Fs | 10 49 | Rj:T% 
1113 5313 51] 13 48 | 13 45 | 13 42 | 13 38 133 35 | 3 3u | ng 26 1 
2 | 16 40 | 16 37 | 16 33 | 16 oo | 16 2 36 22 |'16 17 | 3S& Us |. n&S ©0 2 
— | 1 | 19 18 | 19 14 | 19 o9 | 19 es] 18 $9 | 1653 | BY 47 3 
2 22 12 | 22 074 22 03 | 21 58 | 21 $3121 47 | 20 41 [-24. 34 [21 27 | 3 
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3 31 DEGREES. En 
_My N. Sine. |N. Co-Sine. N, Tangent. N. _ Co-Tang. N. Secant.. |N.Co-Secant., 
6-|:5150381 | 8571673 6008606 | 16642795 _ 11656334 | 19416040 | 60 
7.1 5152874 | $570174- 6012566 | 16631834 11668374 | 19406646 | 59 
-.2 | 5155367. | 8568675 6016527 | 16520584 11670416 |-19397262 | 5g * 
«2 |.5157859 | 8567175 6220490 | 16609945 11672459'| 19387889 | 57 | 
4 |. 5160351. | 8565674 6224454 | 16599016 11674504.| 19378527 | 56 
s | 5162842 | $564173 6025419 | 16555097 | 11676551 | 19369176 | 55 
2 |_5165333_ _ 8562671 | 6232385 | 16577159 | 11675599 19359835 54 
| 5167824 | 8561168 6036354 | 16566292 11680649 | 19359505 | 53. 
+ 5170314 | 3559654 6040323 | 16555405 ; 11682701 | 19341185 | 52 
"9 | 5172804 | 8558160 6044294 | 16544529 11634755 | 19331876 | 51 
Elo | 5175293 | $556655 6048266 | 16533663 11636510 | 19322578 | 50 
11 | 5177782 | 8555149 6552240 | 16522508 11688867 | 19313290 | 49 
12 | 5189270 | $553642_ 6056215 | 16511963 | _11690926 | 19304013 | 48 
32 | 5182758 | 8552135 6060192 | 16501128 | 11692956 | 19294746 | 47 
"14 | 5185245 | 8550627 6064170 | 16499304 | 11695045 | 19285499 | 46 
'15 | 5187733 | 8549118 6068149 | 16479490 ' 11697112 | 19276244 | 45 
16 | 5190219 | 8547609 6072130 | 16468686 ' 11699175 | 1926700g | 44 
"17 | 5192705 | 3546039 9076112 | 16457393 11701245 | 19257784 | 43 
5195191 | 8544555 6080095 | 16447011_ , 11793314 | 19248570 | 42 
5197676 | $543076 6084080 | 16435338 ' 11705385 | 19239366 41/ 
$200161 | 8541564 6085067 1|.16425576 | 11707457 | 19230173 | 46 
$202646 | 8540051 6092054 | 16414324 11709531 | 19220990 | 7g 
5205130 | 8538537 .6096043 | 16404082 11711607 | 19211817 | 38 
5207613 | $537023 6100034 | 16393351 117136S5 | 19202655 | 39 
5210096 | 8535508 6104026 | 16352530 11715754 | 19193503 | 36 
Z« | 5212579 | $533992 6108019 | 16371919 | 11717845 | 19184362 | 35. 
26 | 5215061 | 8532475 6112014 | 16361218 ' 11719925 | 19175230 | 34 
el 5217543 | 8530953 $116011 | 16350528 | 11722013 | 19166109 | 33 
"28 | 5220024 | 3529440 6120008 | 16339847 | 11724099 | 19156999 | 92 
2g | 5222505 | $527921 6124097 | 16329177 11726157 | lgI47%gg | 31 
q 30 4 5224956-| 8526402 _ 6128008 | 16318517 11728277 | 19138809 | 30 
Iv. CSine.| N, Sine. N.C0- 0-Tang N, Tangent. N.Co Secant.| N, Secant. | M 
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| Deg. Min (og. Mm|Dg. Min (Og. Min \Dg. Min [D.g. Min |Deg, Miz (og, Min. Deg Min | oo! 
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| o©5 20 | o5 17 | 05 1g | of 13 | o5 11 | os o9 | of o6 | os O4 2 
07 56 |07 52 [07 50 [07 47 [07 43 | 07 39 | 07.36 | 07 32 3 
10 38 | 10 34 | 10 30 Pro 25 10 21 10 16 10 11 Io ©6 PM: 
TS]-VF 43 3H mY 13 074 13 ©1 12 $6 I2 $0 | 12 43 12 35 1 
i0c| $6 | 24 qo3 | 34 44 1 3% 36 | 35 301 os a 1 9. 16 | v8 of 2 
i8 33 | 18 27 | 18 19 | 18 11 | 18 03 | 17 $54 46 1 27 2s 3 
21 13 | 21 og | 20 55 | 20 46 | 20 37 | zo 28 | 20 1s | 20 07 | 2 © 
23 32 | 23 22 | 23 11 | 23 oo | 22 48 | 22 36 | 1 


v4” ».4 


2». 


"x "t, ed 2. at 


"Fs wal: - a —_ 14 | , 
# Artificial Sines, Tangents, and Secants, 
ao, 536g mnt 7 7, : | £4 $* 
"M|q L-. Sine. | £.Co-Sine. | | Z, Tangent. | Z. Co-Tang. | | L. Secant, | Z.Co-Secant, 
T0 9-7115393 9-9330656 | 947787737 10» 10-2212263 10. 19.0669344 10» 10-2881607 
1 | 947120495 | 9-9329597 | | 947790599 eg_aL 10.0670103 | 10-2579505 
2 | 9+7122596 | 99329137 | | $+7793459 | 10:2206541 10.0670563 | 10.2577404 
2 | 947124655 | 949325376 | 9+7796315 —_—_ 236$S2 10.0671624 | 10.23$75305 
4 | 9$+7126792-[ 9.9327616 | 9+7799177 | 10.2250$23 10.0672354 | 102573205 
5 | 9-7125559 | 9.9326554 | 9.7802034 | 19.21 57966 19.0673146 | 10.2571011 
6 | 9:7130953 | $:9326992 | | $-7304891 | 192195109 | | 10:06739085 | 19.256g017 
7 | 957133077 | 949325330 9+7507747 | 19-2192253 10-0674670 | 10.2566923 
$ | 9-7135169 | 949324567 9.751c602 | 102159398 19-0675433 | 10-2564531 
9 | 9+7137260 | 9-9323504 9.7512456 | 10-21 86544 10-0676196 | 10.2562740 
10 | 947139349 | 9.932304 | 9e7516309 | 19.21336g1 10.Cc676960 | 10.2360651 
11 | 9+7141437 | 9.9322276 9.7819162 | 10.21$0535 10.£677724 |-10.2855563 
12 | 947143524 | 9-9321511 947322013. 10.2177957 10.0673489 IO.  10-235$476 48 
13 | 9+7145609 | 9-9322746 9. 7524554. 102175136 10-0679254 10. 1042554391 47 
14 | 9+7147693 | 9-9319950 9475827713 | 102172257 10-0650020 | 10.2$52307 | 45 
15 | 947149776 | 99319213 97830562 | 10-2169438 100650787 | 19.2850224 | 45 
16 | 9-7151557 | 9:9315447 9+7533410 | 10-2166590 10-C651553 | 10-2845143 | 44 
17 | 9$+7153937 | 9-9317679 9.7536258 | 10-2163742 10.C652321 | 10.2546063 } 
18 | 947156015 | 949316311 97539104 10-21605g6 102553059 | 10-2543955 | 42 
19 | 9.7158092 | 9.9316143 9-7541949 | 1042155051 19.0583$57 | 10888408 41 
20 | 9+7162168 | 949315374 9+7544794 | 10+-2155206 19.C6 34626 0.233932 | 40 
21 | 9+716224} | 9.9314505 9+7547638 | 10-2152362 10.C655395 _ 2537757 | 29 
22 | 9+7164316 | 99313535 9. 2$50481 10.2149519 10.0656165 | 10-2535684 | 38 
23 | 9+-7166387 | 9.9313065 97553323 | 10-2146677 10-5656935 | 10+-2$33613 | 37 
24 9-7163458_ 9+9312294 _9.7556164 | 10.2143836 I 0. 1042657706. 10. 2531542 36 
25 | 9-7170526 | 9.9311522 97859004 | 162140996 | | 100688475 | 10.2829474 | 35 
26 | 97172594 | 99310750 = 9-7861544 | 10-2135156 0.659259 | 102527406 | 34 
27 | 97174660 | 949309978 | 9+78646$2 | 10.2135318 to 0692022 | 10.2525340 | 33- 
23 | 947176725 | 9-9309205 | | $+-7867520 | 102132450. | | 100690795 _— 32 
29 | 9-7178739 | 9-9308432 | 947870357 | 10-2129543 10.063156S | 10.2521211 | 31 
32 | 9-7182851 | 99307658 | | 9-7573193 þ 10-2126807 | | 19:0692342 10, .2819149 | 30 
- as Co-Sine., | L. Sine, L. Co-Tang. | Z L. Tangent. L.Co-Secant. By ” Secant. M 
58 DEG GREES. 0 
The Sun's Amplitude by the Point of the Compaſs. 
LL atirude 27 2% 29 JD J1 | . } i Sm... = "3% — 
© & 9.1 Decina, ina, | Declina, | "Dechni,. = __— | Dechna, | De: 12 _ I»clina, [OR,S 
— Min |Dg. Min [Deg Timm Dig Me: (Deg. Min! Dis Min (Dig. Miz (0; Min lDg. Mn 
E W | 00 09 | 060 Oo | 00 oo | 05 ©9 | 00 09 | 00 O©09 | 09 10 | 60 O©9 | 00 os E ww 
1 | 02 31 | 02 29 | 02 29 | 02 27 | 02 25 | 02 23 | 02 22 | 02 29 | 02 18 | I 
2 | 05 Ol | 04 58 | 04 x55, | 04 452 | 04+ Fo | 0+ 46 } 04 43 | 04 42? | 04 37 2 
ns |o7 28 | c7 24 | 07 2o | c7 18 | 07 13 | 07 o8 | 07 oq4 [06 59 | o6 ea 3. 
1 Io on |og 55 | og Fo | 69 44 | o9 38 | og 31 | 09 25 | 09 18 | 09 12 1 
SEL ET HET ETE EY LEEEALRAEVEEALT PEE. GS 29 | "P 
2 | 15 00 | 14 $51 | 14 43 | 14 34 | 14 2? 14 16 | 14 o$ | 13 $56 | 13 46 | 2 
EW #4. 3A) 6 a7 37 | 07 of LF fue” 16 47 | 16 36 | 16 24 [| 16 12 16 02 oz | 
2 19 56 [19 45 (19 75 "19 21 | 19 og | T8 5 | 18 43 i} 26] 13 16] © 
T1333 32 123 v3 i206 SO FA EE SI 2 WO I GET ITY 20 39 L 
2 23 18 | 23 ol 2 


$ 4 TazrE of Natural and - | 
= 3 DEGREES. —y 
M | N. Sine, |N. Co-Sine. V. Tangent! N. . Co-Tang | MN. Secant. |N.Co-Secan} © 
30 | 5224986 | 8526402 6128008 | 16318517 p—= 19138809 | 30. 
21 | 5227465 | 8523831 6132010 | 16397867 11730369 | 19129729 | 29 
32 | 5229945 | 8523360 | 613013 | 16297227 11732462 | 19120659 {| 28 
33 | 5232424 | $5218z3$ | $140018$ | 162386597 *11734557 | 19111609 | 27 
34 | 5234903 | 3520316 | 6144024 | 16275977 11736654 | 19102551 | 26 
35 | 5237381 | 8516793 | 9148032 | 16265 363 11738752 | 19093512 | 25 
36 | 5239859 | 8517269 | 6152041 _| 16254765 | 11749552 | 19084453 | 24 
3 5242336 | $515744 | 6156052 | 16244178 11742954 19975464 | 23 
38 | 5244813 | 8514215 616006z 16233599 | 11745058 | 19066456 | 22 
39 | 5247290 | 8512693 6164077 | 16223029 ' 11747164 | 19057457 | 21 
| 4o | 5249766 | $511166 6168092 | 16212469 11749271 | 19045469 | 20 
41 | $252241 | $50963g 6172108 | 16201920 11751380 | 19039491 | 19 
42 | 5254716 | 8508111 6176126 | 16191380 11753491 | 19930522 | 13 
43 | 5257191 | 8506582 6180145 | 16180850 \ 11755693 | 19021564 | 17 
44 | 5249665 | #505052 6184166 | 16170330 11757717 | 19912516 | 16 
45 | 5262139 | 8503522 61881858 | 16159820 | 11759333 | 190953678 | 15 
46 | 5264612 | 8501991 6192211 | 16149320 11761951 | 8994750 | 14 
47 | 5267085 | 8500459 6196236 | 16135829 11764070 | 18985832 | 13 
48 | 5269558 | 84598927 6200263 | 16123349 11766191 | 18976924 | 12 
49 | 5272030 $457394 6204291 | 16117873 11758314 | 18968026 | 11 
$© | 5274502 | 3495860 6208320 | 16197417 11770439 +40 10 
s1 | 5276973 | 3494325 6212351 | 16095966 11772565 | 18950259 | 9 | 
£2 | 5279444 | 8492790 6216383 | 16086525 11774694 | 18941391 $8 
52 | 5231914 | 8491254 6220417 | 16076094 11775524 | 18932532 | 7 
54 | 5284384 | $439717_ _6224452 | 16065672 11778956 | 18923634 | 6_ 
55 | 5286853 | 8488179 6228488 | 16055260 11781090 | 19914845 | 5 
56 | 5229322 | 8486641 6232526 | 15944858 11783225 | 18906016 | 4 
57 | 5291790 | 3435102 6236566 | 16034465 11755362 | 18897197 2 
58 | 5294258 | 8483592 62406c9 | 16024082 11787501 | 18888358 | 2 
59 | 5296726 | 8482022 6244650 | 16913709 11739642 | 18879589 | 1 
60 | 5299193 | 3848048 6248694 16003345 11791784 | 18870799 | | © 
IN. Co-Sine.| N. Sine. V.Co-Tang.\N, Tangent. N.Co-Secant.| N, Secant. I'M 
_ 58s DEGREE S 
7 | The Sun's Amplitude by the Point of the Compaſ. | 
© [Lam ude _---. 37 _ 2 | , GE WL LA. 43 4+ { 
16 &. 0 | D*« clina | Declina. leclina | Declin?. | Declina, | De-lina. | Zecana, | Dechnas | Dechn py ua 
_ Deg Min |D x Mm |Dg Min |D g. Min |Drg. Min [) g. Mm Deg Miz |Leg. Mir. |Oeg Min (Ol 
E W | vo ©09 | ov O09 | 00 oo | ©© oOQ9 | 00 O©9 | 05 OO | oo oo | 00 oo | 09 Oo £E w 
1 | 02 16 | 02 15 | 02 13 | 02 11 | £2 og | 08 ©7 | 02 o6 | v2 o4 | 02 21 1 
2'] 04 33 | 04 Jo | 04 26 | O04 22 | o4 19 | o4 I5 | o4 11 | 04 07 | 04 03 2 
3 | 26 49 | 06 43 | 96 38. £6 32 | 06 27 | 06 22 | 06 16 | 06 10 | 06 04 3 
EP 09 o5 | of 58 | o8 Fo | 08 43 | o8 36 | o8 28 | os 20 | 08 12 |o8 0, | FN 
1 | 14+ 21 | 11 12 | 3t oz | 10 $3 | To 43 | 10 34 | 16 24 | 10 14 | 10 os 1 
S119 as 1 23] 26 | 13 va 113 O13 IRE $0 1 v2 ho | 12 25 | 13 16 |] £3 63 g 
COLLAR ELIE, Bl DEL © TEA RMS £2 WORE MOR 
> [8 os | 219 af ins 33 log 20 lag og | 16 47 | 36 32 [16 15 [og oo og 
1|20 15 | 19 58 | 19 41 | 19 25 | 19 o7 | 18 50 | 18 32 | Is 14 | 17 $4 1 
2 | 22 2c | 22 07 | 21 49 | 21 30 | 21 Io | 20 FI | 20 31 | 20 19 | 19 $50 2 
2 | Ld EE: bj dj engl |, 
3 23 32 J 


L.. TC Ros 


Sines, Tangents, and Secants. © 


31 DEGREES. 


Le Sine. _ L. Tangent. | L. Co-Tang. | | L. Secant, | I. Co-Secam. 
30. 20 | 9% "9-7150851 9. 9-78731 193 |_10-2126507 10. 100692242. i 102819145 
947132912 Þ 7576028. 102123972 10.06g31 i7 | 10-2$1708% 
9+7134971 9-7378863 | 10-2121137 10.069389, 10.-2315029 
9+7187030 9-7881696 | 102118304 10.0694667 | 102812970 
9-7 189086 9+7S54529 | 19-2115471 10.c695443 | 10-2819914 
97191142 9.7587361 | 19-211253g 19.0696219 | 10.2808358 
9+7193196 9.7890192 | 19-210g505 10.0696gg6 | 102806304 
9-7195249 9-7593023 | 10-2106977 10-0697774 | 19-2804751 
947197300 9+-7595852 | 10-210414% 10.0698552 | 10-2802700 
947199350 9-7898681 | 102101319 10.0699330 | 10.2800650 
947201399 9.790L508 |} 10.2098492 10.0700109 | 102793691 
' 947203447 9-7994335 | 1942095665 10.0700888 | 10.2756553 
42 | 947295493 9+7907161 | 10-2092335 | | 10.0701668 | 10.2794507 | 18_ 
947207538 | 94 9. 7909987 10-209001 3 10-0702449- | 102792462 
9.72095 81 9.7912511 | 10.2087159g- 19-0703230 | 10.2792419 
9-7211623 97915635 | 102054365 10-2704 | 10. 2738377 
9.721 3664 9.7918458 | 10. 2081542 | | 100704793 | 10.2786336 
9+7245704 9-7921250 | 10-2078720 10-0705575-] 10.2784296 | 
_45_| 97217742. _9:7924121_| 102075599 | |_19:2706359 |-10-2752258 | 12_ 
9.7219779 9+7926921 | 10-2073079 10-0707143 |'10.2780221 | 11. 
9+7221914 9-7929741 | 10-2079259- 10-2707927+]+10.2773186 
9+.7223848 9+7932560 | 10.2067440 10-0708711-] 19.2776152 
947225891 947935378 | 10.2064622 100709496 | 10.2774119 
9+7227913 9.7938195 | 10-206t $05. 10-2710283 | 10.2772087 
_54 |} 9+7229943_ 9+7941011 | 10.2955989 | 10-2711068 | 190.2770057 
| 9-7231972 9+7943927 | 19.2556177 | | 100711855 | 10.2763028 | 
9+7234000 97946641 | 10-29533<9 10.0712643 | 10.2766030 
9.7236026 9+.7949455 | 10-2050G545 10-071 3429 | 10-2763974 
947235051 9+7952268 | 10.2047732 10.0714217 | 10.2761949 
947240075 9.795508T' | 10.2244519 10.2715006 | 10.2759925 
_60 | 9-7242097 | 9-928 9-7957892 | 10.2542108 | | 10-0715795 | 10.2757903 
L. Co-Sine. L. Co-Targ. | L. L. Tangent. | 'L. Co-Secam. | T7, Secaut. 
$$ DEGREES. 
The Sun's Amplitude by the Peimt of the Compaſs. 
45 0 2 6 AU A | OR RH | OO | 
@#. 8, «ci | Decl Declina, | Veclina | Dec'ina_ | Declina, | De lina | Neclina, [© 
"oe Mi-JOg. Min Deg Mi: | Deg. Min Dig Min Drg. Min Dig Main | Daz. Mm (| © 
00 09 00 as O©0 09 00 009 00” 2Q. | 00 o0| O00 os 
02 o0 f on ot $3 101 Flor 43 [ov 46 | O01 44 | ol 42 
z | 03 $9 03 46 | 0} 42 | 03 37 | 03: 33 | £3 28 | 03 23 
E #L. 6 230. co_38.] os 3» [og 25 | of 19 | o5_ 05 04 
07 4&6 o7 39 | 07 2z | 07 12 | 07 oz | 06 54 | <6 as | 
1 | 09 54 09 22 | 09 Io} oj $9 | 0d 4% | 0s 37 } of 2x 
2 | It $1 of 33 | t1@ {$9 |] f@ 46 | i» 32 | 30 33.1] 10 os 
3_1_13_ 45 _13_ot | 12 46 | 12 30 14 | It 58} 12+ 41 
Is 42 14 $9 | 14 28 [14 14 | 13 56 | 13 37 [13 19 | 
17 36 16 3% | 16 17 | 15 $57 36 | 15 16-| 14 &5 
19 30 Is 46 | 18 24 | 18 on | x7 39 16 | 16. £2 | 16 29 
27 19 20:27 | 19. = 42 | 19 18 $2 | 13' 27 } 18 o1 
23 ol 21 49 22 | 20 Ie 24.} 20. eo | 19 32 ['13 
23 29 on OL 22 231 


.* 
n 
- % 
I y 4 i 
” 
: 
* of 
7 


"3 


ae 


$4.5" 


A 


"oC 


- 


w 1 


DEGREES. 


a % Do” - WW 


” w—_ > _ 32 c —_ 
MTs Sine. Je Come V. Tangous.(V; Co-Tangt © | N Seem, [NCT 
[2 { $299193 | 8450451. ' $248694 | 16003345 11791784 | 18879798 | 6a. 

1 þ 5301659 | 8478939 | 6252739 | 15992991 11793928 | 15862019 | 5g 
+42 | 5394125 | 5477396 6256736 | 15932647 11796074 | 15353249 | 58 , 

3 4 3396591 8475853 6260334 | 15972312 11798222 | 188444$9 | 57 

'4 | 5399056 | 5474309 | 6264884 | 15961937 11500372 | 18835738 | 56 

is [$711521 | 8472764 6263935 | 15951672 | 11302523 | 18326997 | 55 
& | 5313986 | 8471219 6272988 | 15941366 11804676 | 18818266 | 54 
2 | 5316450 | 8469673 6277042 | 15931079 11506831 | 18503545 | 53 
4 $313913 | 8468126 6281098 | 15929753 I1509g88 | 18800833 | 52 

» | 5321376 | 3466578 6285156 | 15910505 ITSH1147 | 18792131 | 51 
F 10 5323339 8465930 6289215 | 15990233 11313307 | 18783438 | 50 
- 1% | 5326301 | 5453451 6293275 | 15359979 11515469 | 13774755 | 49 
x2 | $328763 | $461931_ 6297336 | 15879732 |_11317633 | 18766082 | 46 
"213 | $331224 | $460361 6301399 | 15869491 11519799 | 18757418 | 47 
+ 14 | 5333685 | $458830 6395464 | 15859261 | 11321966 | 18748764 | 46 
F x5 | 5335145 | 3457275 6309530 | 15849041 11324135 | 18740120 | 45 
16 | 5338605 | $455725 6313598 | 15838530 | 118263c6 | 18731485 | 44 
179 | 5341064 | 5454172 6317657 | 15925628 11528479 | 18722859 | 43 
13 | 5343523 | 8452518 6321738 | x5815436 11830654 |_18714243 | 42 
19 | 5345982 | $451063 6325$lo | 15808253 11532830 | 18705637 | 41 
4 ,20 | 5343440 | 5449505 6329583 | 15793079 | 11535008 | 18697040 | 40 
21 | 5350898 | 8447952 6333953 | 15757915 | 11337188 | 18688453 | 29 
- 22 | 5353355 | 8446395 6338035 | 15777760 11339370 | 18679875 |-38 
£23 | 5355512 | $414537 6342113 | 15767615 11541554 | 18671306 | 37 
"24 | 5358268 | 8443279 6346193 | 15757479 11063700 | 12022747 | 26 
"25 | 5360724 | 8441720 6350274 | 15747342 11545927 | 18654197 | 25 
26" 5363179 | 8440160 6354357 | 15737234 11545116-] 18645657 | 34 
"27 | 5365634 | 8435690 6358441 | 15727126 11850307 | 18637126 | 33 
pe 5265083 | 8437039 6362527 | 15717026 11552500 | 18628605. | 32 
"29 | 5370542 | 5435477 6366514 | 15796936 [1554694 | 18620093 | 31 
1.22 1_5372995_| 8433914 6370703 _| 15696356. _ 118569pt | 18611590 | 30 

TIT. Co-Sine.l IV. Sine. N.Co-Tang.| N. Tangent. N.Co-Secant.| N. Secant. | M 
-M 7 DEGREES. 
c— Th? Sun's Ampliinds by the Point of the Compaſs. © I 
+ La'rirude F4 | JF NE —_— 58 5 209 PX... 
: R.S | Dec)-nation | echnaien, ] Nechna'ion | | *ctr a on | Declina _ Decliaa'1on. | © echination OR. $, 
| IE 7 Miu,1D-g AMm.D 2. ” Dz | Min. Deg. Min 
| OO ©09 | 60 oo | co oo | oo !'ea | oþ oo | tw 
O1 34 Ol 32 Ol 30 Ol 27 7 OJ 25 2:32 
o0Z Oy "nJ ©4 = T9 O02 $4 OF 49 > | 
04 42 04 35 [|_24 28 | 04 29 oO4& 12 wt 
IJ TS Woo gg ]% 0] 
07 49 07 36 07 24 [|.07 11 4 ©6 x59 1 
09 2I 09 O06 og CI o5 36 o8 L1 _— 
6 9 | * ©... 2007, 19  ©O O09 42 3 
29 0 12 01 11 2 1 Þ 22 bl "08 © Ga 
WT... v3 By o0Z ©O6 123 2 os - $0.ef*' = 
TU 8 23 7 1-00 113 $$:1,-59 
16 32 TT | is 43 IF. 21 ds $2.23:3 
18 IG 1 AEHAMCMUUTTTTHIEE Tr 
19 28 it 56 1 2.4 37 $23 I79 30 | 1 
20 4&7 20 13 19 38 1 0O4 18 3o [|] £ 
22 03 21 7 | 20 $0 20 14 | 19 387 3 
2 35 Ed HT 23S op f{ 25 : 28 | 2b "4 4. 
23 o$ 22 26 21. 44 T-- 
WR MY BK 2. 


" Artif 


ral Sines, 


gents, and Secants. 
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DEGREES. 


_— == 


© © a&w 


\O Wo \0 


"_ 


ECERES: 


© a w!lo 


» Wo WI 


9: 
9. 
9. 
; 
9 
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eee ee DA E—_— 


[ 
| 
9. 1202997 | 9:9284205 | | 


CC ——— — —— 


"9+7244113 | 9+9233415 

947246139 | | 9.9282625 
< 7243156 | 9.92$1$34 
9:7259174 | 9.928043 
9.72521899 | 9.928025 1 
TIE SI | -- 19279459 


\O © © © 
Mk) t3 


3 £109} 
0 WW DD mW 
CASJ v2 4d 
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wy 


4 43 
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o . . | s . 
'QO Oo oO Oo ov [\O 
WW DH 
NA Owl 
wi \) vj At 


|\G 0 © © © © iv \O 0 Oo Ov w 


_ bs 


_£. Targent,” 


 9:7974745 


| 9. 7977151 
| 9$.7980356 


4 — 


GO 5 i Ow 
. . . . 
Md) m4 wo ———_— 103 < 
"\ Do WV) Oh * 


"S) 


+3 
kr 


Q NJ i. 
»W 01 vv aA w oO 


þ KS; Oo 
- . Q ©] l 'S, 
W4 v3 DD 
AS 
AN 
Oo 
» 


L. _ Co-Targ, 
19-2042108 
I 0.20 39297 
19-202 36457 
192033673 
10.2035379 
19.2928062 


19.2025255 


12.-2522449 
10.2019644 
19.25165gO 
19.2514036 


51074867 


2.1972975 
5.195g9254 
19.15564934 
10.1963704 
I 9. i960g15 
19.19 


10 53127 
L. Tangent. 
DEGRETTF 


_& ZECa 47ts 
10-071 $5795_ 
110007155 55 
10-9717375 

| 10.0715166 
0 
0-0719749 
16 x 
©72133% 

| pen. + 
'* 10.0722921 
10.07237t5 


+ [L, C9-SEecint. 


| 


Kore 3 
2755392 
10-2952068 
LOST 
«2749526 
<2 2747811 
10-274$5790 
1027437953 
abepod heh 77" 


1042737751 
10.27 35374 F 3 
1042733 » 36 


I I to I tv 
IA v4 1 © $ 4 = 


I0TES9 } 
+2713740 
>2711747 
10-2755 9756 
1242707756 
1909+2795777 
10.2793799 
10.2751 80J 
10.2599813 


Jon 
_ £. Secant, 


of the ' Chtefeſt Places of the World, 


The Sea-coaft of England from the Lizard 
:0 Newcaſtle. 


The Places Nemes, 


The Lizard 
Falmouth 
Foy 
Ramhead 
Pl;7mouth 
The Editone 
The Start 


; Nerth | Eaſt 
Lari A. Longit. 


3600 
221 00 
271 


The Places Iames. 


» 


\Dartmonth 
TI 
| L orbay 


|The By 'y 
Abſor n Bar 
Lime 
Chiddock 
'Portianc! 
'Wevmouth 
iPoo! 


ite of Wight 


North 


37,1 
4-2 


O0 Oo ©O 


Ar AL 4A Ht HE ft ft $2 hm 


oO = - O 


E 


Latitud, Lang 1 
D. M.D. 


wy. 


AA tx SE! 


_ M4 4 7; y * 
6232 "aq 
ABLE' 09 


"<> Rory 
ral aha 


N. Ste. 

5372996 
5375449 
_| 5377502 
5350354 
5382306 
5355257 
5387798 
5390158 
5392608 
5395058 
5397507 
5399955 

5402403 
5494851 

5407295 
5405745 

$412191 

| $414637 
5417052 


te. [N. Co-Sine, 


8433914 
$432351 
84307837 
£429222 
8427657 
8426091 


8422956 
8421358 
8419519 
8418249 
8416579 
$41510$_ 
8413536 
$411963 
8410390 
8458816 
$407241 
8405666 - 


& 49 | 5419527 
5421971 
5424415 
- $426859 
[5429302 
5431744 


$404030 
$402513 
8400935 
8399357 
$3977758 


3324524 


83296198. 


' 5434156 
5436628 
' 5439069 .. 
-þ 5441510 
5443950 
| 5446390 | 
'V, Co-Sine.. N. Sine. | 


8394618 
$393037- 
8391455 
3289573 


| 


8388290 
_ 8386706 


| 6485808 


"32 DE 
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V. Tangent. 


— 


6370703_ 


6374793 
_ 6378885 


6444560 
5143678 
6452797 
6456918 
6461041 
6465165 
6469290 _ 
6473417 
6477546 
6481676 


6459941 


N.Co-Tang. 


| 6494276 


15696356 


N. Tangent. | 


V, Co Tang. 


15636784 
15576722 
15666569. 
15656625 
156463599 
156363 64 
15626548 
15616540 
15606542 
15596552 
15556572 
15576601 


15566639 
15556635 
[5546741 
15536806 
155265S0 
15516963 
15507054 
15497155 
15487264 
15477383 
15467510 
15457646_ 
15447792 
15437946 
15428108 | 
15415250 
15408460 
15398650 


_11556891 
118590$8g 
11861259 
11863491 
11865695 
11567900 


11372316 
11974527 
11376749 
I1578955 
— 

J 


| 119833: 


I1585609 
11887831 
11590055 
11892251 
1159450$ 
11296737 
11598963 
I1901201 
11903436 
11905673 
11907912 
11910152. 
11912394 
11914638 
11916534 
11919132 
11921352 
_11923633_ 


N, Secant. |N.Co-Secant.[' 


11870107 | 1856076 


_15611590 
18603096 
15594612 
13586138 
15577672 
18569216 


15552331 
15543993 
18535433 
1$527073 
15515672 
15510251 
18501898” 
15493525 
18455161 
13476$05 
18468459 
15460123 


18451795 
13443476 
18435166 
18426866 
18418574 
18410292 
15402018 
18293753 
13385498 
18377251 
18369013 
13360754 


N.Co-Secant.! 


N. Secant: | 
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eA Table of " the Latitude and Longituae 


Nerth 


The Places Names. 


T The Places Names. 


North Foreland 
Margaret 
inborow- 

"arr vic 
ondon 

Graveſend 

Tilbury Hope: 
olcheſter 
arwich 


'plwich 


+ TPortſmouth 
= SShoram 
> Beache 
b Rye 
” TDongeneſs 
- {Dover 
RK ipraps 
e South Forcland 


- 
Mit... Mt. 


* » * - 
pe . : 
<4 "> 


w. A a Þ 


\* ths 


Artificial Sines 'Tangents, andSecans. 20 
= 32 DEGRE Et Sc 

M | £- Sine. | L.C o-Sine. | | £e _£e Targent. | L. Co-Tang, Le. Secunls | £e C 0= SCCOM. 

30 | 97 7302165 9+ 9262292 | | 9»  9-5041873_ 10.195$127 19 0739708 1042697835. 39 
31 | 9 '9 7394148 | 9. 9259487 | [ 9s 5044661 10-1955339 20742513 | 10-2695852 | 29 
32 | 9+7306129 | 949255651 | 9+c047447 $ 10.1952553 GOMITEO 10-2693874 | 23 F, 
23 | 97395109 | 99257875 9-5050233 ©+1 949767 10-0742125 | 10-26915g9t | 27 Þ 
24 | 9-73100$7 | 9.9257065 9+505 39219 to. 1946951 | | 19-0742931 | 10-263gg13 | 26 
25 | 9+7312064 | 9.9256261 9-8055%03 | l0-1944197 | | 10-0743739 | 19-2557936 | 25 
36 | 9:7314949 | 9:9255454 | |_9:3255557 | 101941413 | |_10+9744545 | 19:2535g69 "_24, 
37 | 97316015 | 9.9254546 | 9.5061370 1041935632 10.0974335s } 0.26$3955 23 
38 | 9+7317959 | 9-9253$37 9+5594152 | 10.193584S | , 10074516; by 2652011 | 2 

39 | 9:7319961 | 9.9253023 9-5066933 | 101933067 | | 10.0746972 | 102550039 | 21 
40 |-9+7321932 | 9$-9252218 9-8c69714 | 10-1930256 | | 10.0747752 | 10.2678c68 | 20. 
41 | 9$+7323902 | 99251408 9-5072494 | 10-19275cs | 10.0745592 | 10.26760g8 | 19 © 
42 9-7325870_ _ 9-9250597 9. 9-8075273_ 10, 21924727 | 100749403 _ _10-2574130 15 
43 | 97327837 | 9-9249756 9-3078052 | 10-1921948 | | 10.0750214 | 10-2692163 | 17 | 
44 | 97329303 | 99243974 9-38980929 | 10.1919171 | 10.0751026 | 10.25750197 | 16 
45 | 9$+7331763 | 9-9245161 9-5033606 | 101916294 | | 10.0751839 | 102668232 | 15 | 
45 | 9+7333731 | 99247349 9 8086333 10-l913617 | | 10-0752651 | 10-2666269 | 14 ; 
47 | 97335693 | 9:9245535 9-8089158 | 10-1910842 | | 1040753465 | 10-2654;07 | 13 F 
4$ 9+7337654 -9-9245721 9 _9:5091933_ 101995067 1040754273 | 10-2662346 I2 þ 
45 | 97339614 | 9-9244507 | | 9:-4094707 | 10-1905233 10.9755093 | 10-2660386 | Ll 
50 | 9$+7341572 | 9.9244092 9+30974$9 | 101902520 10.0755908 | 10.2658428 | 10 F 
51 | 97343529 | 9+9243277 95100253 | 10-1899747 | | 10-0756723 f 10-2656471 | & 
52 | 9+73454; | 9-9242461 9-8103025 | 101896975 | | 10-0757539 | 19-2654515 | ® 
52 | 947347440 | 99241644 9-3105796 | 101594204 | | 10.0753356 | 10-2652560 | F 
54 | 97349393 | 99240827 9+3108566 | 10. 1591434 [_19:2759173 10.2650607 6. 
55 | 947351345 | 9-9240010 9+-$111336 | 1018838564 | | 10.0759992 | 10-2648655" | | 
56 | 9+7353296 | 99239191 9-$114105 | 10.1885$g5 | | 10.0960809 | 10.2646704 : 
57 | 947355246 | 9-9235373 9-3116873 | 10-18$3127 | | 10.0761627 | 10-2644754 | 3 
53 | 3+-7357195 | 99237554 9-3119641 | 10.18$0359 | 10.5762446 | 10.2542%05 | 24: 
59 | 947359142 | 99236734 9-$122408 | 10-1877592 | | 10.0763265 | 10.2540858 | I Þ 
60 | 947361058 | 9.9235914 9-8125174 | 10. 101874526 | 10.07640%*6 _10.2633912 | O 
" I Z.Co-Sine. IL. Sine. L. Co-T -T ang. ang. | L.1 L. T 2ngent. L. Co-Secint. | L£. Sect. M 


& DEGREES 


—— - 


of the Chiefeft Places of the World. 


North | Eaſt North| Eaſt 
The Places Names, |Latitnd.) Longit. The Places Names. Levnd Longit, 
D. M.D. M. D. M.D. 

Orfordneſs 52 2016 35 Hull m— 
Alborow 52 24/6 39 The Sporne $3 455 ai 
Yarmouth 52 4516 42 Burlington 5+ 004 
Winterton 52 52/6 46 Flamborough Head + UW - 
Cromar $9 2S a Searborough 54 20/4 21 
Blackneſs on 2 Bn Whitby 54 3514 
Wells qg$3 a aa Hartlepool 54 373 IM 
Lin $2 a Sunderland [54 4713 26]: 
Boſton . - 109; _— Shelds 55 O213 

. |Grimsbe 53 3914 28 Newcaſtle. 6 0g _'I 


CC -2 


«<2 
44 


is Ab... hon 


44] Ys 


_ 


oy 


whe Oy \ , 5 WT 
b 0 : 
, -£% mY 4 4 


A T1 "KF? 
, 7 p Y : - Y wefos; 
—_ ot br eptanere <> ww, bd ? 
: > 


ASS 


"4 -» m 4 
lid 3 oe Bs WE 
rr oe ne, Fs «4 © +. 


T _ A TABLE I Natural = 
- . 
33 DEGREE Ss. 

M | XN. Stne. | N, Co-Sine.! V. T'augent. 'Y, CorT ang. N, Secant. Ds] 
=o. | 5236390 | 838676 6454976 | 15398650 gl MRI. 101 
4 TT þ 5445839 8355121 6495212 | 15383848 11925886 | 18352564 | 59 

'2 | 5451269 | 8353535 6522350 | 15379955 11925141 | 15344353 | 52 

3 | 5453707 | 8381959 65c64190 | 15369279 11930393 | 13336L51 | 57 
| 4 | 5456145 | 8380353 5510631 [15359494 11932657 | 18327958 | 56 
| 5 | 5458563 | 8375775 6514774 | :15349727 11934913 | 18319774 | 55 

6 | £451025 $377187 6518918. 15339963 i; 11937151 | 152 311599 | 54 
——| 5463455 | 8375593 6523064 | 15330220 11939446 | 18302432] 53 

8 | 5455892 | 837400 6527211 | 15329479 11941712 | 18295274 | 52 | 

g | 5458328 $372415 65313609 | 15310747 119439$9 | 18257125 | 51 | 

to | 5479753 | 8375527 6535511 | 15391023 11946252 18278985 50 

It 5473195, $259235 6539653 | 15291309 11943522 | 15270554 | 49 {4 

12 | 5475632" | $357643_ 6543917 | 15251602 |_t1950799 | 18292731 | 45 

13 | 5475065 | $355950 5547972 | 15271904 | 11953072 | 18254617 | 47 |! 

14 | 5450499 | $354455 6552129 | 15262215 11955350 | 18246512 | 45 
15 | <482932 | $352861 65565237 | 15252535 11957630 | 19238416 | 45 
| 16 | 5485355 8361255 6560447 | 15242863 11959911 | 19230323 | 44 

17 5457797 | 5359679 6564609 15233209 I11962194 | 15222249 | 43 

18 | 5499228 _ | $358073 6565772. 152235: 555_ 11964479 15214179 42 
19 "5492659 | $355.476 4 6572937 15213399. 11965765 | 13206118 | 41 | 

29 | 54950go | 835457 73 6577103 | 15204261 11969055 | 18198c65 | 40 b 

21 | 5497520 | 8353279 6551271 | 15194632 | 11971345 | 1$19c021 | 39 

22 | 5499950 | $3 2<1686 6535441 | 15185012 11973539 CI CIELY 33 

2> | 5502379 | 63 350080 | | 6589612 | 15175490 11975934 | 15173958 | 37 

x 24 | 5594508 | 8348479 _ 6593785 | 15165796. GR 15165940 | 3 
"25 | 5507226 | $3, 346877 ' 6697959 | 15156201 11980529 | 15157930 25 
26 | 5509664 | 8345275 £522135 | 15145614 11982829 | 13149929 | 34 
£512091 | 8343672 65606313 1} 15137036 11955131 | 15141937 | 33 
$51451S $542068 6510492 | 15127466 11987435 19133953 32 
20 | 5519944 | $340463 6614673 | 15117905 11959741 | 18125G79 | 21 | 
20 | $519370_ LE 38858. 6513836. 15105352 _11992049 | 15115010 | 30 
IN, Co-Sine.' ; N. Sine. | __N .Co-Tang. N. Tangent. N.Co-Secant.' MX, Secan. | M. 
56 DEGREES. me. 
el T: able of the Latitude and Lonouude 4 | 
- North E aſt 
The Coaft of Scotland. Tone Places Names. |Latitud | Longit, 
Nerth | Eaſt _—_— 4 
D. MJD. M. 
The Places Names. _—_ Lonzit. Shetland 60. 22h | 46 
D. M.D, M. Fair Head 559 4312 W. 21 

erwick 3 5 498 ſand Lewes 58 30ſ2 48 

eith 56 312 Og KEY Iſland F7 4Ol2 3 
Dondee -6- 26/2 1” 

berdeen 6&7 . 22/2 -20 | 

afom Naſs 7 45t 3s The Sea-coaſt from the Lizard to Holy-Head. 

at Natſ\s 6s g71t 38 

s of Orkne 63 Frcſ2 02 _ End . [5 w_ 34; 

ir Ife 59 30s wg Gulfe co 2310: 22] 


a5 » 


A LOO BIR OIN 


"Hicid Lines | Fang and Secants. 268 


33 DEGREES. 
"M Bp 47 £.C C aL Sixe. } T angent. L. L. Co-T ang. 3 , I. SEcdiut L£. Co-Secau, 
ny 5-7361085 9-92359 5914 | 9-5125174 | 10-1874826 | } 10076456 | 10.263312 65 
—7 | 9-7363032 | 9.923509} 9+5127939 | 10+ 101572061 10.*2764947 | 122536368 | 59. 
2 | 9+7364976 | 99234292 9. 5130704 10.1569 296 10.2765725 | 10-3535024 | 58 
2 | 9+7366918 | 949233450 9.3133468 | 10-1 866532 :0+0765550 2-2533082 ' $9 
4 i 9+ 7368859 | | $+9232625 9. $13623 1 | 101863765 | $0.3797372 | 19-2631141 j 56 
« | 947370799 | 9+.92J1505 9.813$993 | 10+ 1861097 | 2-07951$5 | 192529201 | 55 
5 | 9+7372737 | 9-9230932 | | $-5141755_ 10.1855245 | j 20-2769019 | 12.2527253 54 
7 | 97374675 | 99230158 9. $144516. 10-1555454 $0-C70332 | 10+2525325 | 93 
$ | 9.7376611 | 9-922933: 945147277 10.1852723 $0+-0770995 | 102623359 |.52 
9 | 9+7373546 | 9-9225509 ; 95150035 101549964 $040771491 | 10.2921454*] 51 
10 | 97350479 | 99227654 | 9.5152795 | 19-1547295 10.C772316 | 10-2619521 50 
11 | 9-7352412 | 9.922655 3 | 9 094314 10-1544446 10.0773142 | 10-261759$ 49 
12 | 9+73843- 'I - $+9226c 32 9e>15S310 | 10 541659 _ 10.0773969_ IS20 S057 43 
12? | 9+7356273 | 949225205 op $161 1C-1535332 1042774795 2-2613727 47 
14 | 9-7388201 | 9-9224377 $3163 624 [2.153017 | Pa 5775623 102511799 45 
I5 | 9+.7390129 | 9$9:92235+4g *p $1665 101533420 , | 1049776451 10-2509371 45 
16 j 9+7392055 | $-9222721 9.516933 i 0.1 $30665 | | 10-09777279 | 10-2507945 | 44 
17 | 9-7393950 | 9-32219g1 op '$17228g 12-1927311 | | 10-0775109 | 10-2696920 | 43 
13 | 9-7395904 | 99221062 _$+5174942 | 19-1525155 | | 10. LCOTPny 12.2604096 | 42 
19| 9.7397827 | 93220232 9e517759g+ | 101522405 | 19-0779755 | 10.2602173 "65 
20 | 9-7399745 | $-9219.401 9+5100347 [0.1019653 | | 1040782559 102600252 | 40 
21 | $+7401688 | 9.92155 7 9-5153095 | 101416902 | | 19-0751430 | 19.2593332 | 39 
22 | 9+7403587 | 9-9217738 g-£155$49 | 10.15:4151 | | 1040732262 | 10.2595413 | 38 
23 | 9+7425505 | 9-92169c6 6.515559 1C-1SI1401 | | 10-275:©94 | 10.2594495 | 37 
24 [_9:7497421_|_9-9216073 | | 9-5191345 | 10.250h652 | | 1475-927 | 10.2592579 | 36 
25 | 9-74 9+7409337 37 | 943215240 9-5194cg6 | ic.180- 904 | .; i.c734760 | 10.2590563 | 35 
26 | 9+-7411251 $4921 4406 9.81968;4 [C.ISC3155 | 1 0-275<594 | 10. 25 $3749 3 
27 | 97413164 | 99213572 9.8199592 -q 15004”5 30 0756428 | 1642556836 | 33 
| 28 | 9-7415075 | 9-921273 7 $.8202338 1797662 , | 10.097537263 | 10.2394925 | 32 
29 | 947416986 | 9.921 1902 9.5205084-] 10.1794916 | | 100728598 | 10.2583014 | 31 
JO 9: 7418895 | 9 9.921106 | 98207929 | to 21792170 | | 10.9755934 | 10.25$1195 | 30 
7 F-2. Colin. £. 2M L. Co-Targ. ST, Tangent. | L. _L, Co-Secans. * &s- Secart, | M 


<6 DEGREES. 
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of the Chiefeſt Places of the Werld, 


North | Ealt | North | Eaſt 
The Places Names, Latitad, Longit. ' The Places Iames, |Laiitrd| Longit. Ne 

D. MD. M| | D. MID. M| 
city Fo. 7J1L 21 Scudwralls 53 126 ' co 

Fo 181 16 ens 3 13/0 W. 16 
Harty Point Jl 100 E. 19 Weſtcheſter 53 37Þ1 E. 04 
Londy ct 200 WM; g| [Hol ly-He: '-2 4zjo 26 
Holms Fl 261 E.44 [le of Man 54 2519 36 
Briſtol Fl 292 34 | — 
Gil or e300 = The Sea-coaſt of Itei:nd 
Milford $2  cjo IV. 6 'Lamby 53 4412 46 
Ramza 52 120 38} [Dublin ks an a 


_ — - 


—_— 


56_ DEGREES. 


"206 Py T ABLE of Natura and 
Ab 33 DEGREES. , ping =— 
M | N. Sine, Sue, |N.C C3-Sine. V. Tangent, VN. Co-Tang "> _N. Secant. \N,Co-Secan. | 
"30 | 5519370 $3385 6518856 15108352 11992049. 18118010 | 30 
31 | 5521795 | 8337252 6523040 | 15998807 11994359 | 18110052 | 29 | 
*232 | 5524220 | $335645 6627226 | 15059271 11996671 | 15102102 | 28 
"33 | 5526645 | $334038 9531413 | 15079743 11998985 | 15094161 | 27 
-34 | 5529069 | 8332430 6635602 | 15070224 12901301 | 18086228 | 26 
35 | 5531492 | 5330821 6639792 | 15060713 12003619 18078304 25 
36 | 5533915 | 3329212 6643984 | 15951210 12005938 | 12070388 | 24 
87 [5535335 | $327602 6648178 | 15041716 12008259 | 15062431” 23 
=38 | 5538760 | 8325991 6652373 | 15032230 12010582 | 18054582 | 22 
:39 | 5541182 | 5324380 6656570 | 15022752 12012907 | 18046691 | 21 
40 | 5543603 | 5322753 6660769 | 15013252 12015234 | 18035809 | 20 
41 | 5546024 | $321155 6664969 | 15003829 12017563 | 18030935 | 19 
42 [5548444 | 8319541 6669171 | 14994367 12019894 | 18023070 | 18 
43 5550864 8317927 6673375 14984922 12022227 15015213 17. 
44 | 5553283 | $316312 6677550 | 14975486 12024562 | 18007365 | 16 
45 | 5555702 | 8314656 6651787 | 14966058 12026899 | 17999525 | 15 
146 | 5558121 | 8313079 6655995 | 14956638 12029237 | I7991693 | 14 
47 | 5569539 | 8311462 6690205 | 14947226 12031577 | 17983869 | 13 
48 | 5562956 | 8309344 6694417 | 14937822 12033919 | 17976254 | 12 
49 | 5565373 | 8303226 6698630 | 14928426 12036264 | 179968247 | 11 
50 | 5567790 | $306607 6702845 | 14919038 12038610 | 17960448 | 10 
'51 | 5570206 | 8304987 6707002 | 14999659 12040953 | 179952658 | 9 
52 | 5572621 | $303366 6711250*| 14900288 12043308 | 17944876 | 8 
53 | 5575936 | 3391745 6715500 | 14890925 12045660 | 17937192 | 7 
54 [.$577451_| 5300123 6719721 | 14551570 12048014 | 17929337 | _6_ 
55 | 5579265 | 8298500 6723944 | 14872223 12050370 | 17921580 | 5 
56 | 5582279 | 8296876 6728169 | 14562884 12052725 | I7913821 | 4 
57 | 5584692 | 8295252 6732396 | 14853553 12055088 | 17906090 | 3 
58 | 5587105 | 8293627 6736624 | 14844230 12057450 | 17898358 | 2 
59 | 5589517 | 8292002 6740854 | 14334916 12059814 | 17890633 | 1 
"60 | 5591929. _ 8290376. _6745085_ 14825610. 12062180 17582916 | © 
IN, ConSine.) N, Sinz. N, 7.Co-Tang IN. N. Tangent. N.Co Secant.| N, Secant. | 'M- 


eA Table of the Latitude and Longitude 


on 
_ OF Ce 
p . 
” 


North | Weſt North | Weſt 
The Places Names. |Latitud.| Longit The Places Names, |Latitud.| Longit. 
D. MD. M. | D. M.|D. M. 
J2 3311 44 Loopas Head 2 44lF 41 
52 goſ2 24 Gally Head $3 20s 36 
42 On/2 F6 Galloway 43 4ols 16 
Fl 52/3 ©8 iſles of Arran 53 21/s 36 
et 4c[3 3s Slages $$ 276 2 
Fl 2%5 21] « [Iſles of Are 55 18s 36 
Fl 425 42 Fore Head Iss5 38|4 F6 
F2 cos ©E Fair Foreland 55 35/2 36 
C3 Iz16 Bt 
53 gle gil | | 


” + Artificial Sines, Tangents, and Secants.”® 7, 
A — 33_ DEGREES. m_ 
"'M | L. Sine. | £.C Co-Sine. A L. Tangent. | L. Co-Tang. | | L. Secam. | L. Co-Secant, You 1 
30 | 9-7418595 944 9+9211066 | 9. 6207829. 1041792171. 10. 19.0788934 10-2581 L095. 30 [9 
21 | 9+7420903 9+3219229 9:3210574 19-1759426 10.0959771 | 10. :2579197 29 
32 | 9+7422710 | 99229393 9+$213317 | 10-17566$3 10.0790607 | 10-2577290 | 28 ; 
33 | 97424616 | 9-3298555 9-52 16260 19-1752949 10.0791445 | 10+2575354 | 27 
34 | 9$+7425529 | 949297717 9+5213503 | 192:1751197 10.0792253 | 10.2573480 | 26 | 
35 | 9+7425423 | 949206575 9.5221545 | 191775455 10.0793122 | 10-2571577 | 25 | 
36 | 947439325 | 9+9206939 95224255 191775714 10.0793961 | 10:2569675 | 24 
37 | 9+7432226 | 9-9295200 9-5227026 | 1941772974 10-0794500 | 1042567774 | 23 | 
28 | 9+-7434126 | 99204360 9. «5229766 10-1770234 10-0795640 | 10.2565874 | 22 
39- | 9+7436024 | 9-9203519 9-5232505 | 101767455 10.0796451 | 10.25$3976 | 21 
40 | 947437921 | 949222675 9-5235244 | 19-1764756 10.0797322 | 10+2562079 | 20 
41 | 97439517 | 9.9201836 9-3237951 | 101762019 10.2798164 | 10.2560183 | 19 
42 | 9-7441712 | 9:9299994 | | 9:3249719 | 10.1759251 | | 10.0799006 | 10.2558288 | 18 
43 | 9+-7443606 | 9+920015L 9-5243455 | 10:1756545 10-£799549 | 1042556394 | 17 | 
44 | 97415498 | $+919930$ 9.3246191 | 10.1753529 10-0500692 | 10.2554502 | 16 | 
45 | 947447399 | 949193454 9.5248926 10.1751074 10-09801536 | 10.2552610 | 15 
45 | 9.7449250 | 9-9197619 9.5251660 | 10.1745340 10.-0392381 | 10.2550720 | 14 
47 | 97451169 | 9-9195775 9+-3254394 | 101745606 | 10-09503225 | 10-2543$31 | 173 
48 | 9-7453956 | 9:9195929 | | $:3257127 | 19-1742573 | | 19.5804071 | 10.2546944 | 12 
49 | 947454943 | 971959293 9+5259860 | 1041742140 10.0304917 | 1042545057 | IL 
50 | 9+7456823 | 9-9194237 9-3262592 | 10.1737405 19.03805763 | 10:2543172 | 10 
51 | 9-7458712 | 9-9193390 9-3265323 | 101734677 10.0805610 | 10.2541288 | g 
52 | 97460595 | 949192542 9-5255053 | 10-1731947 10-0307458 | 10.2539405 | 8 
53 | 947462477 | 99191694 9.527073 | 10.172921 7 105505306 | 10.2537523 | 7 
54 | 947454353 | 9:9199545 9-9273513 | 10.1726487 10-5509155_ 10-2535642 | 6 
55 947466237. 9431 $9996 9.5276241 | 10.1723759 10.981coog | 10. 2533763 5 
56 | 9.7468115 | 949189146 93278969 | 10.1921931 10.0810554 | 10.2531885 | 4 
57 | 9.7469592 | 99188296 9.8281696 10.171 5304 0.0811704 | r0.2530008 | 3 
58 | 9.7471868 | 9439187145 9.3254423 | 10.1715577 10.0512555 | 10.2528132 | 2 
59 | 97473743 | 99185594 9+5257149 | 10.1712551 10.0813406 | 10.2526257 | 1 
_60 | 9.7475617 | 9-9185742_ $9.8259874 | 10. 101710125 | | 10-9$14258 | 10.2524383 | © 
4 L. Co-Sine, | L. Sine. L. Co- "0-T arg. £. | Tangent. 'L.CoSecam. © L. Secam. | M 
56 DE G R E ES. _ 
of the Chiefeſt Places of the World. | 
From Naze of Norway to Archangel. Ss Mics 2. 
North | Eaſt 
The Places Names. Letiend, Longit. Grips 
D. M.D. M Rols Illes 
The Naze of Norway 138 00) © 26 Werro 
Stave Angor 58 5719 44 Lawfat 
Out Shers 5:9 73 30 Zanham 
Bomal 59 31} 9 O4 Aſſumption 
{Harla Iſland 69 24| 9 02 North Cape 
Katts Naſs 61 54] 3 c6 Skitanboro 
win 62 4019 1 land Kilding 
allee ;.__- > az Cape Race 


W— Vats 


Twg - 
<< & Ttiw:.Yv- - FE 
i and- 
y & +» 
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—Jj DEGREES. 


" N. Sine. 1. Co-Sine. V, Tangent. iN. C Co-Tarng N. Secant, \N.C0+Secani 
© | 5591929 | 250375. | 6745085 | 14825619 | 12082180 | 17882915 | 60 
| 1 | 5594340 | 8288745 6749318 | 14516311 12064548 | 19875208 | 59 
* 2 | 5596751 | 8287121 | 6753553 | 14807021 12066918 | 17567508 | 58 
FT 3 | 5599161 | 8285493 6757790 | 14797735 12069289 | 178595317 | 5 
- 4&4 | 5601571 | 8233864 6762028 | 14755463 12071662 | 19852133 | 56 
| .5 | 5603981 | $282234 5765258 | 14779197 | 12074037 | 17844457 | 55 
| 6 | 5606350 | 8280693 6779509_ 14759935 12076414 | 17835799 | 54_ 
i 5608798 8279972 6774752 | 14760533 12073793 17529131 | 52 
© 8 | 561126 | $277340 6775997 \ 14751445 | 12031175 17821479 | 52 
+ 9 | 5613614 | $295707 6783244 | 14742210 | 12053559 | 17813336 | 51 
© x0 | 5616021 | 8274074 6757492 | 14732983 (2085944 17806201 | 50 
$44 5615428 | 8272440 6791742 | 14723794 12085331 | 17798574 | 45 
22 [| 5620534 | 8270505 _ 6795993_1_14714553 _12090729 | 17799955 | 45_ 
Fr; [5623239 8269170 6500246 | 14795350 12093112 | 17753343 | 47 
| 14 | 5625644 | 8267534 6804501 -| 14696155 120995505 | 17775740 | 45 
15 | $628049 | 8265897 680$758 | 14685967 12097900 | 1776$I45 | 45 
I6 | 5630453 | 8264260 6813016 | 14677757 121090297 | 17760558 | 44 
17 | 5632557 | 8262622 6817276 | 14665616 | 12102696 | 17752979 | 43 
18 | 5635260 | 8260983 | 6321538 | 14559452 12195997 | 17745498 | 42 
19 | 5537663 | 8259343 | 6525801 | 14650236 12107500 | 17737545 | 41 
20 | 9540065 | 8257703 | 6530066 | 14641147 12109905 | 17730290 |] 42 
" 21 | 5642467 | 8256062 6934332 14632007 12112312 | 17722743 | 39 
22 | 5644569 | 8254420 6535601 | 14622574 _" | 77001 25 
23 { 5647270 | $252778 6$42571 | 14613749 12117132 | 17707673 | 37 
24 | $649670 | 8251135_ 6847143 | 14624632 _12119545_| 17720149 | 36_ 
25 | 5652070 | 8249491 | 9551417” | 14535522 12121969 | 17692633 | 35 
26 | 5654469 | $247547 6855692 .| 14586420 12124377 | 17685125 | 34 
27 | 5655865 | 8246202 | 6359959 | 14577326 12126796 | 17677625 | 33 
28 | 56559267 | 8244546 6564247 4 14555240 12129217 | 17670133 | 32 
4 29 | 5661665 .| 8242909 6569527 | 14559161 12121640 | 17662649 | 31 
© 30 | 5664062 | 8241262 6572810 | 14550090 _12134954 | 17655173 | 30. 
N. Co-Sine.) N, 'Sinz, N.C9- 0-Tang 'N. Targent 'N.Co Secantl N, Secant. W_ 
= 55 DEGREE S. 
A eA Table of the Latitude and Longitude 
3 North | Eaſt North | Eaſt” 
The Places Names. at | Longit. The Places Names, |Latitnd.) Lo; git. 
1 D. M.D. M. | D. M.D. M. 
® Cape Gallant 67 1 1128 50 Nageo Point p Af ICH23 38 
| [Cape Grace 65 1728 54 Duckus Cove 77 45)22 54 
*3Fox Naze (64 1226 31 Cape Blande 79 25]23 26 
> JArchangel 63 2226 46/ Helis Sound 79 27124 19 
Ce | Point Lookout 76 25120 18 
Ball Sound 77 340 ©0 
The Coaſt of Greenland. ns Sound 8  afine 1:4 
herri Iſland* 74 34/20 32 Horn Sound 77 ho 45 
ope Ifland 76 13/23 16 Deer Sound = 15}19. 55 
opeleſs Iſles 77 ocſ22 54 iBlack point 78 3218 34 


a 


[7 


Artificial Sines, Tang, and Sec 
x 34 DEGREE >. s 
M| £ L. Sine. L. Co-Sine. | | £» Tangent. | £. Co-T arg. | L. Secaats |. Lo Co-Secatt. | _ 
0 1 9 "9757567 9-9185742 | 9:3289374_ 10. 21710126 10-2514255 | 10. 22524353 69 
> 477459 | 9. "9-9154890 | 9.8292599 | 1041997401 | | 10-2515 Ho | 10.2522511 | 59 
: | 9. .7479360 9.91 $4037 9-5295323 | 19+1704577 : LCs $15963 102522640 | 55 I& 
2 | $+7451230 | 9. 2183163 9+. 5295947 LO-17901953 LO-0OSLOST7 10.2515779 "4 1 a: 
4 | 947433099 | 99182329 | 9.5300709 | 1041699231 |: 10-2817671 | 10.2516gcl | $9" 4 
s | 947484957 | 9-9151475 | 9.5393492 | 10.1695503 10-0318525 | 104251503} | 55 4 
6| 9. 7456333 | 9-9! «9150620 | 98306213 10-1633757_ 10-281 3782 10-2513167. 54 | 
7 | 9.7433698 | 9. 949179764. 9e530Y%934 | 101691065 | 10.08292} 5 19-251 1302 | $3 
8 | 97499562 | g.9175go0s 9-5311654 | 10.1655345 19. 2321992 10.25299435 | 52 
9 | 947492425 | 9.9175051 | 93314374 | 101635626 | 10.0821949 | 102507575 | 51 
10 | 9+7494237 | 9-9177194 9+2317093 | 101632907 10.0322506 | 1042505713 | 59 
11 | 9+-7495145 | 9.9176336 | 9+3319811- 10-1689L59 | 10.0823664 | 10.2503552 [49 4 5 
12 | 9+7495097 | 9-91754783_ 9+5322529 | 10-1677471_| | 10.0524522 | 10-2501gg3. 424 - 
13 | 9+7499566 | 3-917461lg | 9+3325246 | 10-1674754 | 10.0325381 | 10+.2500134 | 47 
14 | 9+7501723 | 99173790 | 9+5327963 | 10-1672c37 | | 10.0826249 | 10-2498277 | 45 
15 | 9+7503579 | 99172990 | 9+5330679 | 19-1669321 10.0527ico | 102496421 | 45 
[6 | 9+7595434 | 9-9172049 | 9+5333394 | 10-16655c6 10-0527560 | 10-2494565S | 44 
17 | 9-75072$7 | g9-9171179 ' 9-3336109 | 101663991 | | 10.0328$21 | 19-2492713 | 43 
13 9-7599140 | 9-9172317 | 9-5338523 | 10. 1651177 | | 10.08296$3 | 19-2490862 [42 
19 | $+7510991 | $-9169455 | | 9. $341536- 10.165$464 | 10. 25330545 | 10-2459099 | 41 
20 | 9+7512842 | 9 9169S593 | 95344249 | 10-1555751 10.0531407 | 10.2487158$ [49 
21 | 9+75146g1 | 9.9167730 | 9+5346g61 | 1041653039 10.0332270 | 10.2455309 | 39 
22 | 9+7516538$ | 9.9165$66 | 9.3349673 | 10.1650327 | | 19. 0833134 10-2432 462 33 
2} | 9$+7518355 | 9.9166002 9. 53523 54 | 10-1647616 | 19.09532998 | 10.24$1615 | JF 
24 | 9+752023! 99165137. 945355094 10164492 26 | = 0834563. 1942479769 | 36 * 
25 | 9+7522075 | 9-9164272 | | 9-3357804 | 101642196 | 2.0335728 | 1942477925 | 35 © 
26 | 9+7523919 | $9-9153406 | 945360513 | 101639457 | 10.0$36594 | 102476081 | 34 I 
27 | 9+7525761 | 949162539 | 9-$363221 | 10-1636779 | | 100937461 | 10-2474239 | 33 
23 | 347527602 | 9-9161673 | | 9-5365929 | 10.163407E | | 100539327 |} 10-2472398 
29 | 9+7529442 {|-9-91608%05 | 9.3358536 ['10.1631364 | 10.0339195 | 10.2470558 
30 | 9-75312S0 | 99159937 | | 93371343 | 10:1628657_ | 100540963 | 10-2468725 
L. Co-Sine. | *L. Sine. | | L.Co-Tans 7x Tangent. | L. Co-Sectrt. | L. Secitt. 
& DEGREES. © 
of the Chrefeſt Places of the World. 5 
North | E aſt | North Eaft + 
The Places Names. |Latitud; Loxgit. | The Places Names, |Latitud.| Longit: 
D. M.D. M. BYE D. M.D. 
Cape Cold 79 OGOy7 96 |Witmond F5 2<c/16 
Fair Forcland 79 lztig 29 [{mond 55 2c|16 
" Burnholm 56 Oo[47 
The Sea-coaſt in the Sound. [Erthholm 36 ab 
. Gathe ſand 56 145[22 
Lizol | 35 14 ©9 'Farro Sound 53 48j21" 53 
Anall 57 ofj14 41 Gotland Fs 2c[24 -2 
Eiſen-nore 156 qcily 21 |Heda FF F321 
Copenhagen 08 18 Dormamel 56 55/23 
{Mooan 415 20 'Dines Nats 58 22123 


Dd 
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F mm; 


JF DEGREES 


;  M| N. Fine. N. Co-Sine. V. Taugent.| V.  Co-Tang. N. Secant. tt. |N. ——— _ 
+ 20 EISE "8241262 6872310 | 14550099 | _12134064 4 | 17655173 | 30. 
231 | 5656459 | 8239614 6877994 | 14541027 12136491 | 1764770 | 29 
32 | 5668856 | $237965 6$51379 | 14531971 12135920 | 17640243 - 
i132 | 5571252 | 8236316 6855666 | 14522923 12141351 | 17532791 
} 34 | 5673648 | 8234656 $889955 | 14513583 12143783 | 17925345 [2 
- 35 | 5676043 | 8233015 6394246 | 14504550 12146215 17517998 | - 
| 36 | 5675437 | $231364_ 689853S | 14495825 12148655 | 17610475 | 24 
. 37 | 5650831 "$229712 6902532 14486309 12151094 | 176903056 23 
T 33 | 5533225 | 8228059 6927125 | 14477795 12153535 | 17595642 | 22 
- 3g. | 5685618-| 8226405 | 6911425 | 14463736 12155978 | 17559236 | 21 
- 4c | 5688011 | 8224751 6915724 | 14459501 12155423 | 17550337 | 25 
- 41 |] 5699403 | $223096 6920025 | 14450514 12165870 | 17573446 | 19 
* 42. | 5652795 | $221440_ 6924328 | 14441834 _12163319 | 17565263 | 18 
42 5695186 | 3219784 6928633 14432862 12165770 | 17555637 | 17. 
44 5697577 | $218127 6932939 | 14423597 12165223 | 17551319 | 16 
-*45 | 5699965 | 82164659 6937247 | 14414940 12170675 | 17543959 | 15 
{ 46 | 5702355 | S214511 6941557 | 14405991 12173135 | 17536607 | 13 
47 | 5704747 | 8213152 6945868 | 14397049 12175594 | 17529262 | 13 
48 | 5707136. $211492 6350L81 14355014. _12175055 17321924 | 12 
49. | 5799524 "$209931 6954496 | 14375157 12189518 | 17514594 | 11 
' $0 | 5711912 | 8209179 6958813 | 14370265 12182953 | 17507273 | 10 
* 1.5% | 5714299 | 8206598 6963131 | 14361356 12135450 | 17499958 9 
N | 5716686 | 8294345 6967451 | 14352451 12187919 | 17492551 | $ 
+53 | 5719073 | 6203183 6971772 | 14343554 12190399 | 17435352 | 7 
44 | 5721459. | 8291519. _ 6976097 | 14334664 12192864. |. 17478250 | 6 
55 [5723544 | 8199854 6980422 | 14325781 12195339 | 17470776 | 5 
566 | 5726229: | $19818g 6984749 | 14316906 12197516 | 17453499 4 
'$728614 | 8196523 6989078 | 14305039 12200235 | 17456230 | 3 
5730998 | $494856 6993499 | 14299175 12202777 | 17448969 | 2 
5733380 | 8193159 6997741 | 14290326 12205260 | 17441715'] 1 
5735764; | 8191521 | 7292975 | 14251480 [_12207746 | 17434463 | © 
YV. . Co-Sine.. N. Sine. \ N.C0-Tang. N. N. Tangent. N.Co-Secaut. A N. Secant.” M 
- 55 DEGREES. 7-8 
| : "4 T able of tl the Larituds and Longitude , 
F#%Y ' North Eaſt North | Eaſt 
j The Tlaces Names. |Latitud.| Longit. The Places Names, |Latitud| Longit. 
D. M.jD. M. D. MID. M. 
Riga 57 Fcj26 25 Wibro 61 16130 co 
I Runen $3 3925 1 Wakato 61 16129 42 
= Farun 5 F52126 54 Patting G1 oo|2B 45 
ma Shorham 53 58 26 3© Burga 61 ©2[27 I4 
> [Wile 59 O6[25 ©O6 Roſtbrugh 61 o3[25 O4 
{Ardenbro 59 O5j24 O6 Abbo 61 ob8|23 28 
_ [Dagarat 59 44\23 55 Buſhoers 60 Og[21 54 
__—_—_ 59 58/24 32 Stockholm 58 4gſzo 06 
- |Norgin GO 1025 14 Frouenboro 58 45118 16 
ſt Rand 6D 12128 41 IStickholm 58 23118 24 
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Z us 
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Srtificl Sines "Tangenes, andSecants. 
34 DEGREES. % 
My <Z. Sine. L. Co- Sine. | Le Targent. | L. Co-Tang. L. Secaat, | Lo Co-nSecant. 
—G _—_— f— ——TC — —— 
30 | 97531280 | 9:9159937 | | 95371343 | 19-1625637 | 12-2545963 | 10.2463720 | 30 
31 | 9* $+7533118 | 9.9159063 | $+5374049 | 10+1925951 10-0542931 | 10.2466582 | 29 
32 | 9+7534954 | 9-9155200 | 948376755 | 19. 1923245 10-0534 1509 10.2463045 | MW 
33 | 9+7536799 | 99157330 | 9.5379469 | 19416290540 | 10-05342979 | 10.2463219 27 
34 | 97533624 | 9-9156469 | 9:5352164 10.1617336 | 19-0543549 | 10.2451375 25 
25 | 947549457 | 9-9155559 9-5354567 | 19161513 | 10-2544412 | 19.2459543 | 25 
36 | 9- 7542255 99154719 95357571 | 10-161242g | | 10» 2545252 12-2457712 | 24. 
37 | 9:7544119 | 9-9153546 | | $-3390273 | 19.1629727 2346154 | 10:2455881 | 23 
33 | 9+7545949 | 99152974 9.5392975 | 101699225 | | x , 9847026 10.2454051 | 22 
2 947547777 | $-9152101 9+5395$76 | 19.1604 ;2 | 10.098479599 | 10.2492223 | 21 
40 | 9+7549604 | 9-9151223 | 9.939$377 | 10-160162} | 10.0348772 | 10.2450396 | 22 
41 | 9+7551431 | 9-$159354 | 9. 5401077 19.159$8923 | 10.0349946 | 10.244$569 | 19 
| : 42_ 9+7553250_ $-9149473_ oh 549} 23776 19:1596224 | 10,9550521 I9. 19-2446744 _1s. 
Y 9+75550$0 | 3-9145604 3» $426475_ 191593525 | 10.2351399 = «2444920 | I” 
44 | 947556302 | 99147725 25429174 | 12-1599526 19-2852271 | 19:2443093 | 15 | 
45 | 97558724 | 9-9145352 9+5411S71 | 10-1555129 [0.95531 48 10S ” 
45 i 947565544 | 9-9145976 9-541455g | 19-1555430 19.93549224 | 1942439456 | "6 
47 | 947562364 | 9-9145039 9-$417265 | 10-15$2735 | | 10-0354901 | 102433536 | 
| 43 | 9+7564152_ 99144221. \_$+5419 9961 10. 10-158: 59239 | | 19-9355779 10-2435918. | J 
49 | 9+7565399 | 991433 42 ; 9+342 2657 | 10-1577343 | | 10 >556555 | 10:2434c01 | I 
SO | 9+-7567S15 | 9-9142454 $+5425351 [0-1574643 | 19.9557536 10.24321 55 | 10 | 
5I + 9$+7569530 | 9-91415$4 \ $-5425946 | 101571954 | | 19-0558415 | 1942430370 | [- 
| 52 | 97571444 | 9-9149704 | | 9:5439739 19-1559251 | 10A 10-242$556 | | 
| 52 | 9+7573256 | 9.9139324 $+5433432 | 192-1555563 $62176 | 19.2429$744 j 7 
| 54 |_9:7575263 | 9-9133943 | | 9:3436125 | 10-1553S75 | | 10. 05361957 | 19-2424932_ 2 |_6, 
55 | 9.75955878 | 9.913%051 | 9+3438$17 | 10-1561153 | IO. 5861939 242423122 | 5 
56 | 9-7578637 | 949137173 9.54415098 | 10-155$492 10. 2862821 gn ms 4 4 
57 | 9+753825435 | 99135295 | 9:5444199 10.1555591 10.0553704 | 19:2419505 3 
| 58 | 37582392 | 9-9135413 | | 9-$4453$g | 101553111 10.29564537 | 12-2417633 | 24] 
| 59 | 9.7584108$ | 9.9134530 ' $.5449579 | 19:1550421! | 10.986; 471 10.2415892 | i] 
' 69 | 9+7585913 | 99133645 (_$+ 545226 1041547732. 10.0866355 JEN o [| 
| L.Co-Sme. L. Sirz. | L.Co-T ang. ) L. Tangent. ' I. Co-Secint. EL. Secznt. M I 
Mm 85 OP EGSAKEES » 
"of the Chiefeſt ' Pt; Laices res of the Werld. 
hk | North | Eaſt North | Eaſt 
The Places Names, |Latitud Long. The Places Names, |Latitud, Longit, 
| —— HR. a 
D. M./D. M. D. MID. M. 
Yaffro 158 1<j18 58 Walle Sound 58 25|11 40 
Fuland 57 42/119 12 "a Sound 59 Cc7h2 $4l 
Chiping 56 53118 275 | —_ —— 
» Faſtinboro 56 0©211 | 
J _ 3 +9 Tix: S 2 ee ; 
FY : ' WE IC A-CBAT 0) Fla ind ors and Holland 
_—_— oe on 9 | from Callis to the Scaw. ! 
Elfinbro 56 46/116 co | 
Cape Cole 57 oclis 36 Dunkirk 'Ft 18/079 49 
. Nading $7 g3\ts Og Oltend 5l 30/8 29 
 » [Holm Sound [59 oF|13 44 Stuice iſt 38) 09 14] 
Mordo 58 3712 02 [Zealand '51 48109 os 


Dd 2 


4 - = A; y | 3; "= 


GERT On 


AT 1 A B LL A "Natural _ 


k. 


33 DEGREES.” 


OY 
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7... =. = : l - 
47 Math... .. 


M | N. Sine. | V. Co-Sine. went. N. Co-Tang. N. Secant. |N. Co-Secant. 
© | 5735764 | 8191521 75 | 14281480 | 12207746 | 17434468 | 60. 
1-| 5735147 | 8189352 [4272642 12210233 | 17427229. | 59. 
ky 5749529 | 8188182 14263$11 | 12212723 | 17419997 | 58 
*2 | 5742911 | $186512 14254957 | 12215215 | 17412773 | 57 
& | 5745292 | $184$41 14246171 | 1221770$ | 17405556 | 56 
s | 5747672 | $183169 14237362 | 12229204 | 17398347 | 55 
6 [5739952 | 8181497 | 11S | 14225561 12222702 | 17391145 | 54 
7 5752432 | $179824 | 14219766 | 12225202 | 173$3951 | 53 
575411 | $19$150 14210979 | 12227703 | 17376764 | 52 
9 | 5757190 | $179547 | 14292200 ! 12230207 | 17369585 | 51 
10 5759568 | $17450l | 14193422 | (2232713 | 17362413 | 5© 
5761946 | $173125 | 14154662 | 1223522CL | 17355247 | 43 
5754323 | $171449 + | 14175904. 12237732.| 17348099 | 43 
5766700 | 8165772 14167153 | 12240244 | 17349941 | 47 
5769076 | $165094 141584009 .! 12242755 | 17333758 | 46 
5771452 | 5166415 1414557} 12245274 | 1732665; | 45 
5773527: | $164736 14140943 ; 12247793 | 17319535 | 44 
5776202 | 01653056 14132221 | _m_— 17312414 , 
5778576 | $161376 14123506 | 12252836 | 17305301 | 42_| 
5750950 $159695 14114799 | 12255361. 17298195 | 41 
5783323 | $153013 14106098 |, 122578$7 | 17291096 | 40 
57$5696 | $156339 14997405 , 12260416 | 19284005 | 39 | 
1 $788063 | $154647 14088718 j 12262947 | 17276921 | 33 
5790440 | $152963 3 | 14080039 12265450 | 17269844 | 37 
$795183 | $149593 00g | 14962702 , ; 12270552.] 17255712 | 35 
"5797553 | $147906 14954944 12273091 .| 17245657 | 34 
5799923 | $146219 14045393 12275633 | 17241609 | 3 
5392292 | $144532 7124157 | 14936749. 12278175 | 17234568 | 32 
5804661. |. 8142544 14028113 12280721 | 17227534 B 
5807030 8141155 14019483. 12283269.| 17220505 
V. Co-Sine | N., Sine. Tang.'N, Tangent. N.Co.Secaut.| N, Secaut. | M 7 
"7  D! \ EC GREES. 

Bu of To .of the Latitude' and Longitude Si 
| - T North | Eaſt” 
- "The Places Names. Laviud The Places Names. |Latitud.) Longit. 

D: ''D. + MD. M-.\- 
» Brill: - 52 Hambrough 54 O4(13 . 26 
4 Antwerp Fl Holikeland 54 3O 
*" Rotterdam Stonar $5 17:12 08 
D Beet The Scaw 57 52j13 F2 
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W :}Skelling 
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The Sea-coaſt of France, Spain, and. 
Portugal, from.Callis ro Cales. 
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Artificial Sines, Tangent, and Sechiith.. 
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L. Sine. L. Co-Sine. 
Pp «7535913 iT |990 9» 9133645 _ 
947557717 | $+ $9132760 
9+7539519 | 99131875 
947591321 | $+3130959 
9+7593121 | 9.9139102 
9+75949209 | 9+9129215 
947596718 | 949125325 
947598515 | 949127440 
9.7600311 | 9+9126551 
9.7602106 | 9-9125562 
9.7603899 | 99124772 
9.7605692 | 949123592 
9-76074$3 |_9:9122991_ 
; Os «7609274 9+9122099 
9.761196} | $+9121207 
9.7612S51 | $+9129315 
9.7614538$ | $-9119422 
| 9.7616424 9.911528 
| 9.7615298 | 99117534 
, 9.7619992-| 9+3116739 
9+7621775 | 9-9115544 
947623556 | 9-9114945 
9+7625337 | 9-911405l 
9+7627116 | 9-91I13155 
9. 97625594 _ _$-9012257 

"9-7630671. 9-3111359 
3. «7632447 | 9+9110460 
9 «7634222 [09561 
947635996 | $+-9I08661 
947637769 | 949107761 
9+7639540 | 9-9106869 
L. Co Sinc: L. Sins. 


L. 


9. $45 
y # vlaranee 
$+54576 44 
g+5460332 
9.5463015 
9. 465795 


9+3465390 


$+3471075 
9 3473760 
9+5475444 
9» 5479127 
4 +5451510 


95454492. 


9.5457174 
9+5459 555 
9+5492535 
9.5495216 
9.8497556 
9» «$500575_ 


03503253 
93505931 
9.350860$ 
3.5511255 
9.3513961 


—_—a C  -  ———_ R——— 


9.5521957 
9.8524£661 
9+8527335 
3 $530 209 
9 $532550_ 
C0-T ang. 


Al 


_— 


L. Co-T arg. 


OO — — dmg — oil 


1941547732_ | 


IO! 
10.1 
10.1 
IC! 
Lo-1 


10.1 
LO-1 
10.1 


10.1 


IO.1 
10.L 
10.1 
101 
10.1 
[Os1 
JO-L 
1Oe1 
19.1 
ICI 
[0.[ 
10.1 
LO! 
11 
IL O-1 
FO1 
LOI 
10.l 
IO1 
TN.1 


190.1521610 


545c44 
542350 
539665 
536952 
534295® 


5259 25 
526240 
523556 
5 2057} 
515190 
515505 
512526 
5Io145 
507454 
504784 
SORZIOL. 
1499424 
1496747 
494059 
+1392 
435715 
456933 
453363 
450638 
475013 
475339 
472665 
459992 


— 


[1 
| 1 


[2 
[ 


| 
| 


467320 


L. Tangent. 


+ SECant, L. £- Co:Secan. 
2-9855355_ 10. 102414997 [55 . 
2367 240 1042412283 "59. 2 
19. 20865125 10-2410451 | 5$ 
256gorl 10-2405679 | 57 
2369593 | 10-2406$79 | 56 
pes 10.2 455080 | 55 
10-0571672 | 1042403232 | 54 
10.08725609 | 102401485 | 53 
10.0873449 | 10-239965g | 52- 
10.0874335 | 102397994 | 51 
10.0$75228 | 10+-2396101 | 50 
10.0376118 | 10-2394308$ | 49 « 
_10.0577009 | 19-2392517 | 48; 
10.0877301 | 10+2390726 |.47 
10-037$792 .| 10-235$937 | 45 
19-0579655 | 10-2337149 |} 45 
10-0580578 | 10.2385362 | 44. 
10-0851472-| 10-2333576 | 43 
; 10.9582366 10.2381792 | 42 
1C,02883261" | 10.23S0008S | 41. 
10.0884156 | 10.2378225 | 40. Þ 
10-0555052 | 192376444 | 29+ | 
100885949 | 1042374657 | 33 | 
10.09556345 | 1042372884 | 37 
10. 10-03837743_  10-2371106 36 
ws 100888641. 10+2359329 ET 
«3589540 | 1042367553 | 34 
; 4+ 10-236577S | 33 
10.0391339 |[-10.2364204 | 32- 
10-55892239 | 1n:226223T | 31 
_10.29393140 | 10.2360462 30. 
| L. Co-Secant. 1 TL, Secants M 


54 DEGREES. 


of the Chiefeſt Places of the Li 'orld. 
North | Eaſt | _ | North 
The Places Names." |Latitud.) Longit. The Places Names. |Latitud 

bs M.|D. M. 'D. M.JD. MF 
Se. Vallari : 5o o8o5 29 Jerſey 49 3obÞbg -2 
Seine Head 5o oglog 28 Bofhn 149 19/03 4 
Roan 49 4605 54 Colol 49 05/03 
Cape Barſlaw 49 F7/04- 32 Sr. Mallowes 48 45 03 
Cape Hogue 50 O4103 52 Satta Iſles 49 07/02 
Alderney - . Fo 02103 37 Vorlaux 43 5401 
Caskats 50 ©0703 C9 \[land of Baſſe i9 O1/01 
Ornay 49 43 ©3 of |Uſhant 45 4809 
Garnſey 49 4302 49 |Conqueſt: yr 45;CO 
Sark 409 37.03 O9 [Breſt +8 - 35.C0- 5ef , 


4 TauLE of Natural and 


35 DEGREES. 
M | N. Sine. | V. Co-Sine. N77 Tangent. N. . Co-: -Targ. N. Secant. 'N,Co-Secant. 
-20 5807030 $141155_ | 7132931 | 14019433. 12283 3269 £ 17220508 30 
"21 | 5809398 | $139465 | 7137321 | 14- 119869 | 12285519. 17213439 | 29 
+ 32 | 5311765 | 8137775 | 7141713 | 14992245 | 1225537L | 17206477 | 28 
33 | 5814132 | $136084 | 71461C6 | 13993636 | 12290925 | 17199472 | 27 
34 | 5816495 | 3134393 71505ol 13955934 | 12293401 | 17192475 | 26 
35 | 5315864 | $132701 | 7154593 | 0970440" 12296939 | 17155484 | 25 
36 | 5821230 | 8131008 | 7159297_| 13957552 | 12295593 | 17179501 | 24 
37 | 5323595 | $129314 | 7163698 | 13959272 | 1230116t | 17171525 | 23 
38 | 5825959 | 8127920 716$101 | 13950638 | 12303725 | 17194556 | 22 
2 39 | 5328323 | 5125925 7172505 | 13942131 | 12306292 | 17157594 | 21 
40 | 5830687 | $124229 | 71769g1L | 13933571 | (239$S6l | 17150639 | 20 
41 | 5833050 | 8122532 | 7181319 | 13925015 | 12311432 | 17143691 | 19 
42 | 5835412 | $120335 | 7185729_|_13916473_| 12314005 | 19136750 | 18 
43 |-5$37774 | $119137 | 7199141 | 13997334 | 1231650 17129817 | 17 
44 | 5840136 | $117439 | 7194555 | 13599401 | 12319157 | 17122590 | 16 
45 | 5842497 | $115740 | 7198979 [3590876 12321736 | 17115970 | 15 
46 | 5844557 | $114040 7203357 | 13552358 12324317 | 17109055 | 14. 
47 | 5347217 | 3112339 7207506 | 13573546 | 12326520 | 17102152 | 13 
48 | 5849577 | 81106353 7212227 | 13565342 12329456 | 17095254 | 12 
| 49 | 5$51936 | 8108926 7216650 | 13856844 | 12332074 | 1708$362 | 11 
50 | 5854294 | 3107233 7221075 | 13545353 | 12334664 | 17281478 | 10 | 
51 | 5856652 | 8105539 7225502 | 139398369 | 12337256 | 17074600 | 9g | 
$2 | 5859010 | 8103526 7229931 (3331392 12339$50 | 170677390 | $ | 
53 | 5861367 | 8102121 | 7234361 | 13$22922 12342446 | 17060566 o | 
1.54 | 5563724 | 5100416 E 7235793_ | 13514455 | 12345044 | 17054010 | 6 
&# 55 | 5866080 | 8098710 | 7243227 | 1380600T | 12347545 | 17047169 | 5 
4-56 | 5868435 | 809700} | 7247663 | 13797551 | 12350245 | 17040318 | 4 
$7 | 5870790 | $£95296 7252101 | 13759105 | 123525WS | 17033452 2 
"58 | 5373145 5093555 | 7 13750672 12355459 | 17026653 | 2 
59 | 5875499 | 80991579 | | 13772242 12358065 | L7019831 l 
: 60 5877853 Ye 50170 | 7265426 | 13753819. 12360650. 17013016 | © 
V. Co-Sine | N, Sine. 'N. Co-Tang. N. T T 4rgent., N.Co-Secant.| N, Secant. | M- 
£ 54 DEGREES 
ef Table of the Latitude and Longitude 
| North | Eaſt | | North | Eaſt 
The Places Names. \Latitud, : Longit, The Places Names. fs Longit 
| D. MD. M. | [D. MD. M. 
marita Bay 43 25/00 F6 'Piller 47 Oqgſo3 22 
eames 43 0400E.23 Uts 46 44loz 20 
aiker 48 coool.o1 'Barges 46 3003 54 
ennes, or Pennmark 17 35/01 Ic Sr. Martins 46 1604 29 
lannats 47 3301 34 Olloron 45 $S[o4 30 
oy 47 3501 54 Mamoſin 45 4304 34 
lle Ie 47 1902 14 Toppar +5 36103 29] 
Cardinals $7 2 7102 2.4 Rochel 46 1704 54 
Ladon 47 55/03 33 Sherant 46 ooſop 56 
ants 147 4xiog If [Rochfort 5 2805 Io) 


—— — 


Es 33 DEGREE "— 
"Mj L- Sine. | L.C 0- Sine. Le. Tangent.  L. Co-Tang. Ws - Secant, | L.Co-Secan. —— 
30 | 9:7839549 | 9:9106360 | | 9:5532630 | 19.1467329 | | 10.0893149 | 102360460 | Jo. 
31 | $+7541311 | $9-9105959 9+5535352 | 1941464545 2.253 404l | 102358689 | 29 
32 | 9+75430$0 | 9-9105057 9-55 35023 | 10-1461977 10. 0594943 | 10-2356920 | 23 
33 | 9:7544349 | 943104155 9 8542694 129.1459326 10.0595546. | 10-2355151 | 27 
34 | 9+7546616 | 99103251 9-3543355 | 19-1456535 10.0595749 | 10+23533%4 | 26 
35 | 9+75453$2 | 99102348 9.5546034 | 191453966 10.2597652 | 1042351619 | 25 
36 | 9:7550147 | 9-9191444 | | 9:3545794 10:1401295/ 10.9895556 | 10.2349853 |} 24 
37 | 9:7651911 | 9:9100539 93551372 | 1041445635 | | 10.0899461 | 10.2345089 | 23 
33 | 97553674 | 99099634 9+5554041 | 10-1445959 10.0900365 | 10.2346326 | 22 
29 | 97655436 | 9-999 5728 9+ $556708 10.1443292 10.0991272 | 10.234456q4 |} 21 
40 | 9+ 7657197 | 949097021 9. $559376 190.1440624 | 10.C90217g 10.234289} 20 
41 | 97653957 | 949996315 9+5562C wy 0.143795 | | | 5.9393085 10.2341043 | 19 
42 | 9+7662715 |_9:9096007 943564705 | 101435292 | 19:9923993 | 102339255 | 18 
"43 | 9:7662473 | $:9095093 9-8567374 | 101432525 | | 10.0g04go1 | 10-2337527 | 17 
44 | 9+7664229 | 99994199 9.8570039 | 10-142gg61 | | 10-0g05$10 | 1042335771 | 16 
45 | 9+76559S5 | 949993291 945572704 101427256 | 10.0906719 | 1042334015 | 15 
45 | 9.7657739 | $+9992371 9.357536d | 10.1424632 10.0997629 | 1042332261 | 14 
47 | 9:7663492 | 9:9291451 9.3575031 | 10.142136y _ 653539 | 1042330508 | 13 
48 | 947671244 | 9:999955 93592094 | 19-1419306 | :©999459 | 10-2325756 |_12 
49 | 9+70 672996. 943953639 9+5553357 101416643 10. pion 10.232700q | Il 
50 | 97674746 949955727 9.55 56219 10-1413951 [9-O9II273 | 10.2325254 | 10 
51 | 9-7676494 | 949957514 9+55 55690 | 10-I411329 10.0912156 | 10.2323506 | 9 
52 | 9-767$242 9.9086901 9.2591341 | 10.140563g 10-0913099 | 10.2321758 $ 
53 | 7000909 9-99255955 9.5594002 | 10.14059g$ ns 2914012 | 10.232001L | 7 
(54 | 9:7681735 | 9:9285073 3-55g6661 | 10.1493339 :©914927 ] 10-2315265 | 6 
55 | 9.76$3450 | 9-9054159 $+5599321 | 1041400679 10 Soprgtat "1042316520 | 5 
56 9-7685223 | $-9053243 J 5601950 10.1 395020 [0.C916737 | 10-2314777 |* 4 
57 | 97656966 | 9+9052327 9+3604538 | 10.1395 362 19-0917673 | 10-2313034 | 3 
55 | 9+.7658707 | 9-g081411 9+5607296 | 10+1392704 10.0915559 | 10.2311293 | 2 
59 | 9-7590448 | 949950494 9+560$954 | 101399046 10.0919506 | 10.2309553 | 1 
_60 | 9-7692167 |_9:9979576 | | 9:£612610 | 10.190P9g0 | [200222822 | 10.2300M21 oY 
L. Co-Sine, | L. Sine. L, Co-Targ. "FI « Tangent. L « C'0-Secant. L. Secaut. | M 
Ih 5 DEGREES. A - 
of the + Chucfeſt Places of the Wo or ld. 
| North | Eaſt | | | North | Eaſt 
The Places Names, |Latitud.| Longit. | The Places Names, Latitud.) Longit. 
D. M.D. M. | D. MJD. MAS 
Burdeaux 45 10þÞ5E. 44 es of Boyon 42 22;02 O©O 
. Sr. Sebaſtian 43 4004 19 |Burlings 29 43/02 28} 
Bilboe +3 41/03 2 'Rock of Lisdone 3a cojo2 ogt 3 
St, Andrea 43 4302 36 | 15bone 39 O8 or 06} +. 
Lyons 4. 002 us (Cape Sr. Vincent 37 o:101 1Y 
y : 3 eg-_ - P 
Cape Pines 44 0400E.52 \Cape St, Maria 35 $2:0clK24 
Cape Ortegal 44 009 06, ;Calcs, or Cadiz 36 32/01 24 
Sazarga 43 3801 $52 
Cape Corian 43 2102 56 | 
Cape Finiſterre | | 


SF” 


& 


_ - 


, 
% 


CY > 4} 


- 


v £Y- 


33 DEGREES. 


M FYA [7 vB N. Co-Sine. l VN. '. Tangent. N, Co-Tang. 1 N, Secant. |N, N.Co-Secamt. 
DO 5877853 | "$0901 79 7265426 _ 13753519 _ 12360680 | 17013016 60 
—T | 5880206 | $588450 7269571 | 13755403 12363294 | 17006268 | 59 
"-2 | 5882553 | $9556749 7274318 | 13745394 12365909 | 16999407 | 58 
3 | 5584910 | 89359 7275767 | 13735591 1236$526 | 16992612 | 57 
4 | 5887262 | 80$332;3 725321d | 13730195 12371148 | 16985825 45 
s | 5889513 | $081612 7237671 | 13721595 12373758 | 16979044 | 55 
6 |_5391964 | $0798$9 7232126 | 13713423. 12376393 _| 16972271 | 54 
7 | 5894314 "8078185 | 7295582 | .13705047 12379019 16965504. } 
$ | 5396663 | $076477> 7301040 | 13536673 12381647 | 16955743 | 52 
(9) 5899012 | $074754 7325501 | 13658315 12384278 | 16951990 | 51 
10 | 599136t | 8073038 7309963 | 136735959 12336911 | 16945244 | 50 
11 | 5903709 | $071321 7314427 | 13671619 12389546 | 16938504 | 49 
12 | 5906057 | $069503 - 7315594 | 13663267 _12392153 | 16931771 | 45 
12 | 5908404 | 8067885 7323362 | 13554931 12394922 | 16925045 | 47 
14 | 5910750 | $066166 7327331 | 13546602 12397464 | 16918326 | 46 
«| 15 | 5913096 | 8064446 7332393 | 13633279 12400108 | 16911613 | 45 
16 | 5915442 | 8062726 7336777 | 13629963 12402754 | 16904907 | 44 
1%] 5917757 | 8061605 7341253 | 13621653 12405402 | 16598208 | 43 
18 | 5920132 ' 8059283 7345739 | 13613350_ 12495052 | 16591515 | 42. 
| tg | 5922475 | 8057560 7350210 | 13605054 12410704 | 16534530 | 41 
20 | 5924819 | 8055837 7354691 | 13595764 12413359 | 15S7b151 | 40 
21 | 5927162 | 8054113 7359174 | 13558481 12416016 | 16871479 | 39 
22 | 5929505 | 8052339 7363660 | 13580204 12418675 | 16864814 | 38 
23 | 5931847 | $0506E4 7353147 | 13571934 12421336 | 16858155 | 37 
24 |. 5934159 | 8043933_ _7372636 | 13563670 12423999 | 16351503 | 36 
25 5936530 | | "$047211 7377127 | 13555413 12426655 | 16844857 | 35 
26 | 5935$71 | $045484 7381620 | 13547162 12429333 | 16838218 | 34 
27 | 5941211 |- 5043756 7356115 | 13538915 12432003 | 16831586 | 33 
28'| 5943559 © 8042028 7390611 | 13530630 12434675 | 165824961 | 32 
29 | 5945559 | 8040299 7395110 | 13522449 12437349 | 16818342 | 31 
30 | 5949228 + 8038569 | |_7399611_| 13514224 12440026 | 16811730 | 30 
_— NV, Co-Sine. © N, Sine. N. N.C0-1 0-Tang. \ N. Tangent. N.Co-Sectnt.| N. Secam. | 'M 
| 53 DEGREES. £45 
Y *A' Table of the Latitude and Longitude 
A North | Eaſt 
» From Giblitor to'Cape Fiſtria, The Places Names. |Latitud| Longit. 
- | D. M.JD. M 
4 Worth | Eaſt , 
A Cape Pallomallo 49 1noſo8 39 
A , ; ft, 
, ; The Places Names phting Longt Capede Crens as a 
'D. MD. 'M. Marſtita 43 1212 44 
- |Giblitor, or Gibralter [36 40/02 06 Tollon 43 colt4 og 
Malaga '36 45103 O7 Cape Larci 42 F814 38 
= {Caſtle Ferro 36 4903 33 Cape Melli 43 $515 37 
: ;Cape de Gata 36 4705 24 egorn 43 28119 03 
- |Capede Palos 37 2807 11 ivita vecha 41 46120 24 
» {Alagant 38 2007 14 ome 41 Foz: og 
-4Cape Martin 38 4608 2C| {eapolis 41 O8[22 51 


* 


O99 0 Oi WS WR AL =O ITT TO "I 9 _— 


Py 
"8.4 " "WY 


£4 ER 


p MM - l 


, . | _ 4 ' Fr 
Artificial Sines, Tangents, and Secants. 
36 DEGREES. | 
M | L. Sie. | L. Co-Sine.. Le T angent. | L. Co-T ang. | L. Seats | Lo Cor Secant. | | 
o | 7692187 9-9979576 | 948612610 191357399 19-9929424 | 19-2397$13 624) 
t | 9:7693925 | 9-9075658 9-5915297 | 121354733 19-2321342 | 10-2399075 | 59 ? 
2 | 9.7595682 | 9.9077740 9+d617923 | 10413532977 | {10 2922262 | 10.230433$ | 58 // 
2 | 9+7697393 | 99276829 95622575 | 101379422 | 1-10 0323199 | 19.2392992 | 57" 
4 | 9+7699134 | y 9075901 9-3623233 19-1375767 | 12-2924099 | 102390366 | 56 
5 | 9.7700868 | 9.90749$0 9-5625597 19-1374113 | 5-2925020 | 10-2299132 © 55 
6 | 9.7702601 | 9.9074259 9+5623541 | 10-1371459 10-0925941 | 10.2297299 | 54 | 
I CCI AY qgpngyp angle emmys, es — _— mga FY wee — ; —— | 
7 | 9$+7794332 | 9+9073138 $-3631195 | 1913659325 10.0926362 | 102293668 | 53 
$ | 9.7706053 | -9.9972216 $+35339S48 | 19-1365152 19.0927734 | 19.2293937 | 52 
9 | 947727793 | 9.907129} 9+5926500 | 19-1363500 * 19.0923707 | 10-2292207 | 51 
10 | 9+7709522 | $-9979379 | $+2539152 21359845 10.0929630 | 10.2290475 | 59 
11 | $-7711249 | $-9099445 | 9+5641503 | 129-1355197 ; 19.0930554 | 10.2288751 | 49. 
12 | 9+7712975 | 99953522. 9+5644454 | 19-1355545 19.0931478 | 19-2287024 48 
12 | 9+7714792 * 3:9767597 $+3647105 | 10-1352995 19.29324722 | 10-2285298 | 47 
14 9+7716425 9.9095871 $-5649755 | 19-1350245 19.9933329 | 10-2283574 | 45 - 
15 | 97715150 | $-9<65745 | 9-5652404 | 10-1347559 12.2934255 | 19-22381850 | 45 |} 
16 | 97719372 , 9.306481g | | 95655053 | 1941344947 10.9935181 | 19-22$0128 | 44 
17 | 9.772159} | $-9963592 | 9.53057702 | 10-1342233 12-0935108 | 19-2278407 | 43 7 
13 | 947723314 | 99992954 * 2-5650350 10-1339550. 1229379236 1 2.2275636 | 42 
I9 | 947725922 | 9-9262036 | 9+5692397 | 10-1337993 10-29 37394 2.2274957 | $1 
20 | 9+7726751 | $.929S1107 | 9+3655644 10.1334359 10.03 399593 | 10.2233249 | 40 
21 | 947723453 | 9.90691 77 $+3653291 | 191321703 1292939923 | 19-2271532 38 
22 | 947739185 | 949059247 | 9-3670927 | 10132906} 1242342753 | 10-2269815 | 35, 
22 | 9+7731509 | $.9253317 | 9.9673552 | 10.1326.417 190.299416$3 | 19-226$109 | 37 
24 | 9:7733614 | $-5257336 | | 9:3676228 | 19.1323772_| | 19.2942514 | 192266385 |_30, 
25 | 9+7735327 | $+5256454 | 9+53673573 | 10+1321127 | 19-294254 12-2294673 | 35 4 
26 | 9477372939 | 9$+3955522 | 9.5631517 | 1041315453 19.023 44475 | 10-2262961 |} 34 
27 | 97733749 | 949254539 | 9-5684169 | 101315849 10.0345411 | 10-226125l | 33 
28 | 37749459 | 9:925365% | | 9-3636$24 | 10.1313196 19.09945344 | 12-2259541 | 32 7 
29 9+7742165 | 943052722 | 9-5639445 | 10.1319554 10.5347298 | 19.2257$32 | 31 
[2] 2776-25] 90031707 | | og eonoty fio-tionptr | | 100pehnty LES 
L. Co-Sine, ' L. Sine. ' ' £.Co-Targ. | IL. Tangent. | L. C9-Seiui. i Lo SCE. ! 
SS DFBUAGRESS 
of the  Chtefeſt Places of the World. 
North | Eaft North | Eaſt” 
The Places Names, |Latitud| Longit. The Places Names. |Latitud.| Longit, 
D. MJD. M. D. MD. M. 
Sallarne lo Fl|23 32 Venetia +5 37122 4&5 
Pollicaſtro : 40 oSl24 o2 Cape Fiſtria 144+ 4cl324 10 
Cape Sparti-vento 37 4<[24 16} Ss | 
Cape Colunne 8 F442 O : | 
Gall: oli 3 - y8 | The Sea-coaſts on the Main , from 
C - Maſl. _ = "= pow Tangeir to Joppa in the Straits. 
ape »t. Mala 39 +F52/2 J3 | | | 
Angollo 41 31j27 O2 \\aCallo n the Straits 134 57103 13 
Ancona 43 25124 29 Ballis 34 $7103 45 
orro 44 F-i21 - 35 Tenes 36 3clog 18) 


Ee 


hs T. ry 74 
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Pike 7s ke = 


PSAS 


A-TAaBLE of Natura 


18 and 
36 DEGREES. [ 
M | N. Sine. [N. N. Co-S tne.| V. Tangent. V. Co-Tang. N. Secant. N.Co-Setant., 
$30 | 5949228 | 8038569 7399611 | 13514224 | _12440026 | 16511730 | 3o | 
31 '£950566 $03583$ 7494114 | 13506006 12442705 | 16805124 | 29 
32 | 5952903 | $035197 7405615 | 13497794 12445356 | 16795525 | 28 
3 | 5955240 | £033375 7413124 | 13459589 12445069 | 16731933 | 27 
34 | 5957577 | $031642 7417533 | 13481390 12450754 | 16785347 | 26 
35 | 5959913 | 8029909 7422143 | 13473197 12453442 | 16778768 | 25 
35 59622453 | $225175_ 7426655 | 13465011 12456131 | 16772195 5s | 24 
37 | 5964584 | 8026440 7431170 | 13456332 12458323 | 16765629 | 23 
28 | 5966915 | 8024705 7435686 | 1 13445655 12461518S.|-16759070 | 22 
29 | 5959252 | 8022969 7440294 | 13440492 12464214 | 19752517 ' 21 
40 | 5971586-| 8021232 7444724 | 13432331 12466913 | 16745970 | 20 
41 | 5973919. | $019494 7449246 | 13424177 12469614 | 16739430 | 19 
42 | 5976251. | $017756 7453770 | 13416029 12472317 | 16732597 | 18. 
43 | 5973583 | 8016017 7458296 13 407588 12475022 16726379 17 
44 | 5950915: | 8014275 7462924 | 13399753 12477730 | 16719$50 | 16 
45 | 59$3246-| 8012538 7457354 | [3391624 12450440 | 16713336 | 15 
46 5935575 8012797 74715586 |. 13353502 12433152 | 16706$28 | 14 
47 029056 7476427 2375386 12485566 | 16700328 | 13 
_4% | 5990236 | 007314 7452956 | 13307276. 12455553 | 16693333 | 12 | 
49 | 5992565. | 8005571 7485494 | 13359172 12491302 166$73 45 | 11 
50 | 5994593, 5003827 7490933 | 13351075 12494023 | 15680864 | 10 
. 51 | 5997221 , 5002053 7494575 | 13342984 124967465 | 16674389 | 9 
' 62 | 5999549 , 8000335. 7499119 | 13334900 12499471 | 16667920 | 8 
53 | 6991576 | 7998593 75923665 | 13326522 12502199 | 16661458 | 
54 | 6004202 7996347 _ _ 7508212 | 13315749 12504929 | 16655002 | 6 
55 | 6506523... 7995100 7512762. 12310684 12507661 | 16645552 Is ws 5 
56 6005$53 * 7993352 7517314 | 13302624 12510396 | 16642109 | 4 
59.1 6011178. | 7991504 7521867] 13294571 12512133 | 16635673 2 
* 58 | 6013509} | 7939355 752642} | 13256524 12515572 | 16629243 2 
$9 60r5 827 -| 7988105 7530951 | 13278483 12515613 | 16622819 1 
60O 6018150 7986355 7535540. 13270448 12521357 | 16616401 0 
'* IV. CoeSine.. VN. Sine. | N.Co-Tang.' N. Tangent. N.Co-Secant.| N. Secant. | M 
53. DEGREE $, *]- | 
|  eA Table of the Latitude and” Longitude | 
ES { North| Eaſt North| Eaſt | 
' The Places: Names: |Latitud.| Longit. The : Places Names. Latitud | Longit. 
D. M.JD. M:} D. MD; M. 
Serſally - 36 4olog. 48 _ [Tunis 36 Folly 24. 
Argier - 36+ go[10' 54 Cape Beur 37 og[18 ri 
Tadallis 36- 4$|11- 25 Sula - 36 02118 o7 
Ragin 36 Folt 44 Britto- 35 23118 41} 
Gion 36 Fcj13 30 Cherunne 34 56118 36 
Gigary 37 O3/114 26 Cape Mizarata 32" 18]/24 ©o 
Cholla 37 ochty 14 ape de Solona 31- ©1]25 49 
Stota. jz7 coils 44 ape Ruſſutta 32 58 29 26 
Cape. Rone 37 ig9lig 44 pe Roattini ; 32 183]z2 04 
Bozarat *37- 3olt7 For Alexandria 30 4cl41 28þ 


tal Sines, 1 1 


= 4p 


wigerits, and wp, > 


_ 30 DEGK t &t 5. _ 
M | £ £. Sine. | L. ER. Le. Lo Tangent. L Cor Tung. | L. SECIAL, PE: Con vecate, | þ. 
3o | 9:7743976 | 99951785 | | 9:565208g | 101307911 | 19-2945213 | 19-2256124 | 39. 
31 | 9: "9:7745583 | 9.9259842 9. $694731. 19. 1205263. 10+934 2145. 120-2254417 | 28 
32 | 9+ «7747235 | 9-9949916 9.5597 372 10.1392628$ | 10-0950254 |] 19-2252712 | 26 
23 | 9+ 7743993 | 99245939 9.57 20213 | 101233957 19-23510C29 | 10.2251007 | 2 
34 | $+7759697 | 9994504} 9.572553 | 1041237347 12-2951957 | 190.2249393 | 26 
25 | 9+7752399 | 9+3247195 9-5725233 | 19-123 4707 19-2952594 | 10-22475-1 | 25 
36 9.7754101_| 9-99246163 9.797333 | 10+ 101232 067 _10+3 95 3532. 102245599 2F 
37 9+7755501 | 9-9945239 9-3710572 | 10» 10:125g425 10.2954772 | 192244199 | 23 
28 | 9+775750T ' 9.9544231 9.5713210 | 19-1 25575 19.0955729 | 10.2242499 | 22 
3 97759199 | 9.9943351 9.57155 [agen | 19.23 36549 19.-2240501 | 21 
40 | 97769397 | 949942411 Ge<712455 | 10.12S1514 | 10.09957559 | 10.223910J | 25 
41 | 9+775259} | $-9941472 9+5721123 | 19-1275577 10.0958530 | 10.2237427 | 19 : 
42 | 9+7; «7754259 | _$+9949523 | | 9+8723759 19.1276242 10.2959471 | 192215711, 19 . 
2 | 9: 9:7765933 | 3 9239587 | 9» 5725395 10.12736 10. 0950413. 10.2234217 | 17 |} 
44 | 97757676 | 9:-9935644 | 9.8729072 | 10-127296$ 10.0961 355 | 10.2232324 | 16 
45 | 9+7769369 | 949037791 | 9.8731668 | 10.1265332 | 10.0952293 | 105-223063L | 15 
45 | 9+7771069 ' 4 ART | 9.3734302 | 10-125563d$ 10.0963243 | 10-2225940 | 14 
47 | 947772750 | 12 | 9.373937 | 19-1253053 10.09641$7 | 1042227259 | 13 * 
4$ | 9-7774439 4 903486 $ | | 9:8739571 | 10-1262423 | | 10:9955132 | 19:2225561 [12 
49 | 947775125 | 9:9933923 | | $-3742204 | 10. 1237799 10-9966577 | 1042223872 | 11 | 
50 | 947777515 | 9 9932977 9+3744535 | 10-1255152 19.09$7023 | 10.2222185 | 10 4 
51 | 9+777950T |! 9:-90320931 $-5747472 10-1252530 10.0967969 | 10.-2220499 9 | 
52 | 9-7731186 | 9.903108 3+ 3750102 | 10.1249599 10.0363916 } 10-22188tq4 | $ 
53 | $+7732870 | 9.92301 36 90.3752734 | 10-1247265 19.0959864 | 10-2217139.| Z 
54 | 947754552 | 9492923159. $+3755365 10-1244535_ _19.0979512 10-2215447_ 5 1 
55 | 9e7785235 | 9.90282} 9.57579g6 | 10+12422094 19-0371761 | 10+2213756 3-3 
56 | 9+7757916 | 949027259 95752627 | 191239373 10.02972711 | 10-2212084 | 4 
67 | 97759596 | 949926339 95753257 | 10.123674} 19.2973651 | 1062210404 | } |} 
58 | 9-7791275 | 949225359 95755886 | 101234114 10-2974511 | 10-22038725 | 2 | 
$9 | 9. 7792953 | | 9.9024438$ 9-576S515 | 10.1231455 | 10.0975562 | 10.2207047 I 
60 | 97794630 | 99923436 | | 9: $771144 | 19-1223556 _10-0976514 | 10-2295372 | © | 
L. Co-Sine. ' L. Sine. | L.Co-Tang. | L.Tangem. | | L. Co-Secont.1 I. Secamt. | M 
63 DEGREES. : 
of the |  Cniefeſt Plac Places of the World. -| 
North \ Eaſt | North Eaft | 
The Places Names. |Latitud Longit. | The Places Names, |ILatitud. | Longits 
' — | 
| D. MD. M. | D. M.D. 
Michallat [30 z30[41 55 Cape Decexman 36 16/36 
Cairo Zo 35[41 44 (Cape Babarnau 37 5836 
Joppa 13 42143 39 Land Mirt 39 12/37 OF 
4 [Incommodio 409 2640 ; 
od | 7 
The Coaſt Gow | Antiochia to Sagua CE le _- 56/40 33þ 
in the Straits. mag k,* "ow +0 20/37 $91” 
ape Degriffa 40 12/37 11 
From Antiochia to Sagua 34+ F4 46 26 "apc Pimra 40 2692 23 
Cape Pollopolla 35 35/144 01 Cape Sr. George 39 2832..10Þ% 
Cape Seridioni 35 Feldl 24 Cape Collo 37 —_ 251- 


Ee 2 


—7 DEGREES. 


<1 3842 28; <Fg 
LE EEESY 


a 
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4 
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N. Co-Secant. 


% M "Fr, Sine, | VC o-Sine.' N. Tangent.'N. C0-Tang. N. Secant. 
© 6018150 7986355 | 7535540 |_1327 13270448 | 12520357. 16616401 60 
1 | 6020473 | 7984604 7540102 | 13262429. | 12524102 16609990 59 
& | 5022755 | 79382852 7544666 | 13254397 | 12526350 | 16503585 | 58 
2 | 6225117 | 73981100 7549232-| 13246351: 12529601 | 1659717 | 57 
4 | 6027439 | 7579347 7553799 | 13235371 12532353 |.16590795 | 56 
6s | 6529750 | 7977593 | 7558369 | 13230368 12535105 | 16584409 | 55 
* 6 | 6032080 7975539. 7562941 _ | 13222370 12537865. 16575039 54 
6034400 7974954 | 7567514. | 13214373. 12540625 | 16571557 | 53 
x [ 6036719 | 7972325 7572990 | 132-6393 12543357 16555295 52 
£42 9.-| 6035038 | 7970572 | 7576665 131984 4 12546151 | 16558929 | 51 
£ 6341356 | 7968815 | 75$81243$ | 13192441 12543917 | 16552575 | 50 
6043674 | 7967257 | 7585929 | 13152474 12551685 | 16545227 | 49 
6045991 | 7965299_ | 7599413_| 13174513 12554456 | 16539585 | 48. 
6048308 | 7353540 | 7594999 | 13166559. - 12557229 | 16533550 | 47 
6050624 | 7961790 | 7599587 13155610 12560005 | 16527221 | 46 
5 | 6052940 So60020 | 7504177 12150668 | 12562782 | 16520898 | 45 
4 6055255 | 7958259 7699799 | 13142731 | 12565562 |] 16514581 | 44 
© 6057579 | 7956497 | 7613363 | 13134801 | 12565345 | 1650$270 | 43 
x8 | 6059884 | 7954735_ 7617959 | 13126576 | 12571129 | 15501966 | 42 
=1g. | 6062198 | 7952972 7622557 | 13118958 | 12573916 | 16495668 | 41 
20 |. 6064514. | 7951208 7527157 | 13111046 | 12576705 | 16489375 | 40 
= 2+ | 6065823 | 7949443 7531759.| 13103140 | 12579497 | 16483090 | 39 
& 22 |.6c69135 | 7947678 7636353 | 13995239 12552291 | 16476$11 | 38 
2g | 6073447-| 7945912 7540969 | 13087345 12585037 | 16470537 | 37 
2, 6073758 7944146. 7645577 _| 13979457 12587885 | 16464270 | 36 
Þ-25 | 6576069. | 7942379 7650188 | 13071575 12590686 | 16458009 | 3 
*F:26 | 6098379 | 5940611 7654800 | 13063699 12593459 | 16451754 | 34 
>Ei29 | 6080689 4 7938843 7559414 | 3055828 12596294 | 16445506 | 33 
28 16082998 | 7937974 7564031 | 13047964 12599102 | 16439263 | 32 
| 6085306 | 7935304 ; 7558649 | 13040106 12601912 | 16433027 | 3 
6087614 | 7933533 | 7673279 | 13032254 12604724 | 16426796 | 30 
V. V. Co-Sine N, Sine. | N.C9-Taxg 'N. Tangent. V.Co-Secart.| N, Secant. | M 
52 DEGREES. 
; eA Table of the Latitude and Longitude | 
—_— | North | Eaft North | Eaſt 
- the Places Name:, |\Latitud.| Longit The Places Names, |Catitud.) Longit. 
?  ÞD. MD. M. D. M.D. M. 
FExpe Sill 37 15/31 F2 Trovor 43 30[27 37 
Bape Matapan 36 2830. 53 Cape Caſta 43 27126 48 
eltornis 37 4530 32, Salonico 44. OI/27 24 
9 pgromaſtra 33 238130 40! Zaro 44 05/26 39]. 
JCape Linga 40 18129 38, Sagua [44 47125 49 
Jirafſa 40 57139 35 
Aravark = _— T Iſlands inthe Straits, called the Archipelago. 
4 2 
42-- 29/28 57 _ - . $7133 39 
2 57128 11 arfo 137.___17]33 22 


4 wg 


22 


Artificial Sines, Tangents; and Secants. 
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Oe I VDVEUORKESES ": "Ro 
"MM, T. Sine. | I. Co-Sine. L. Tang#t. \ L L. Co-Tang. | | | Le Secaxt, | L. Co-Secan.  Þ 
hd 9+7794639 949923456 _ 9+$771144 1041228856 10. 0-0976514 10. 19-2205370_ | 60 Þ 
—T | 97796306 | 9+9922534 95773772 | 101226225 | _ -977466 | 10.2203694 | 59 
2 | 947797981 | 949021591 9-5776400 | 101223600 | | 19.0575419 | 10.2202019 | 58 
2 | 97799655 | 9+ 3020628 0.5779027 | 101229973 | ring 379372 | 10-2200345 | 57 
2 | 9: +701 328 | 9» «9019674 $-$751654 | 10-1215346 | | 10.c950326 | 10.2198672 | 56 
s | 9-7503000 | 9-9915719 9.5754251 | 1941215719 | 10-0951281 | 10-2197000 | 55. 
6 | 9-7894671_| 99917764 | | $-5755997 | 10:1213033 ' | 19:0982235 | 10:2195329 | 54 
— | 9-7506341 | 9-9016508 9+5759534 | 10-1210467 10.0933192 | 1042193659 | 53 
8 | 9.7808olo | 9-y9ol5852 9 5792155 | 101207542 | | 10-0984148 | I0-2191990 | 52 
ol9 7809677 | 99914335 9.3734752 | 101205218 | | 1-2385105 | 10.2190323 | 51 4 
10 | 97511344 949013935 9+3797497 | 101202593 | | 10.0956062 | 10.2158656 | 50 q 
11 | 97813910 | 9$-9012959 9+.5509031L | I0-119g969 | | 10.09937920 | 10.21586990 | 49- | 2 
12 |_9-7314675_|_9:9912021 | | 9:5302654 | 101197346 | | 109:0957979 | 10-2185325 | 48 Pad 
13 | 9+7516339 '9.g911062 | | 9.5505277 | 10.1194723 10-0985938 | 102183661 | 47 I 
14 9+-7818002 | 9-9010102 9.533079g00 | 10.1 192100 10-09589898 | 10.2181998$ | 45 1 
15 | 97819664 | 99209142 9-85810522 | 101159475 10-0990358 | 10.2180336 ; 45 | K 
16 | 9+7821324 9.9008181 98513144 | 101155555 100991519 | 10.2178656 | 44 
17- 9.7822934 | 949007219 9.8515765 | 10-1154235 10-2992751 | 1042177016 | 43 þ 
18 | 9-7 7324643 9.9006257 9+3$18356 IO. ro-1151614. 10-09933743 | 1042175357 | 42 7 
19 | 9* "9-7826301 | 949025294 9-8821007 | 101173993 | | 19-2994708 | 1021736599 | 41 | © 
29 | 9-7827958 | 9-9004331 93823627 | 10-1176373 19.099566g | 10.2172042 | 40 |, 
21 | 97829614 | 99903367 9+5326246 | 101173754 10.0996633 | 10,2170386 | 39 Fa 
22 | 947831268 | 9-9002403 9.582$866 | 101171134 19-0997597 | 10.216$732 | 38 Þ* 
27 97932922 | 9-$001435 9.383144 | 10-1168516 10.0998562 | 10.2167078 | 37 þ | 
24 |_9:7834575 |_9:99909472 |. | 9:3334103 | 10.1165897 | | 19:0999528 | 10.2165425 | 36 BY 
"25 | 9-7836227 | 9-8999506 9.$8836721 | 101163279 10.1900494 | 10.2163773 | 35 [a 
26 | 97837878 | 95998539 9.8839338 | 101160662 10.1901461 | 10.2162122 | 34 | ® 
27 | 947835528 | 95997572 9-$8341956 | 10-1158044 10.1002428 | 10.2160472 | 33 «i 
23 | 9-7841177 | 95996694 9-3344572 | 10-1155425 10-1003396 ] 10.2153823 | 32 | | 
29 | $-7842324 | 93995636 9.8347189 | 10-1152$11 10.1004364 | 10.2157176 | 31 mY 
30 | 97844471 | 93994667 | | 9: $849$05 | 19-1150195 | |_10-1005333 | 10-2155529 | 30_| 
'L. Co-Sine. | L. Sine. 2. 66 0-T arg. LF Tangent. 8 = Co-Secant, * Z. Secent. M 
$2 DE 'GREES. =, 
of the Chiefeſt Places of the World, Woe 
North | Eaſt | North | Eaſt 
The Places Names. Latitxd. Longit. | The Places Names, |Latitud.| Longit. 
D. M.D. M. | D. MD. M 
* ]Famania 37 2833 1 15 Staviſratta 39 28[35 - 14 
Trava 37 4934 41 Lamnots 29 4135 - 49 
Pipor 30 32 [33 N Embrols 40 oclz36 OC 
Laſſor 39 58.33 Tl Palamos 40 14136 O4 
Lamo 39 4433 3 Toſla 40 colzs 19 
Stripo 36 1693 $1 | 
te. Penaga: 38 52 2.33 ©3| | Iſlands i» the Straits. 
Andrea 338 12134 46 | 
pſava 38 2835 11 Sapientia 36 47130" 16 
' ) ap 
Mortalin 39 $4.35 52/ iStouty 37 1029 43 


row". <Ai8 Das 


AC « 0PM As of 
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" Natural ana 


4 | p 37 DEGREES. 
= M | N. Sine. | V. Co-Sine,) N. Tangent. N. C0- "Tang. N. Secant. |N.Co-Secaut. 
1_30 | 6087614 7933533_ 7673270 | 13932254 12624724 | 16426796 | 30 
4 31 | 6089922 | 7931762 7677893 | 13024407 | 12627539 | 16420572 | 29 
| 32 | $092229 | 7929990 7932517 | 13016567 | 12610356 | 16414354 | 28 
bl 33 6294535 | 7925218 7957144 | | 3008732 | r2513175 | 16405142 | 27 
| 34 6096841 | 7926445 7991773 | 130900904 | 12615997 | 16401936 | 26 
| 35 | 6299147 | 7924671 7596404 | 12993081 12618820 | 16395736 | 25 
4 36 6101452 7922596 7791037 _ 12985265 12621646. 16359542 24 
* 37 | $193756 | 7921121 7795672 | 12977454 12624475 | 16383355 | 23 
3 6106060 | 7919345 7710309 | 12969649 12627306 | 16377173 | 22 
39 | 6108363 | 7917569 771494S | 12961850 I2630[49 | 16370997 | 21 
| 40 | 6110655 | 7915792 7719589 | 12954057 12632975 | 16354528 | 20 
1.41 | 6112568 | 7914914 ; 7724233 | 12946269 12635513 | 16358664 | 19 
1 42 6115270 | 7912235 | 7725379. 12938458 12638653. 16352507 | 18 
1. 43 | $117572 | 7910456 | 7733526 | 12930712 12641496 | 16346355 | 17 
| 44 | $119873 | 7908676 7735175 | 12922943 | 12644341 | 16340210 | 16 
- | 45 | 6122173 | 7906896 7742527 | 12915179 |: 12647183 | 16334070 | 15 
= | 46 | 6124473 | 7995115 7747451 | 12907421 | 126500358 | 16327937 | 14 
| 47 | 6126772 | 7903333 | 7752137 | 12399669 | 12552590 | 16321809 |*13 
” | 48 6129071. 7901550 7756795_ 12391922 | | 12655745 15315688 12 
* | 49 6131369 7899767 7761455 | 12884192 | 12658501 | 16309572 | 11 
| 5o | 6133666 | 7897983 7765117 | 12876447 | 12661460 | 16303462 | 10 
1. 51 | 6135963 | 7896198 7779752 12868715 | 12664322 | 160297359 | 9 
= 52 | 6138269 | 7894413 777544% | 12360995 | 12667186 | 16291261 8 
"4 53 | 6140556 | 7892627 7780117 | 12853277 | 12670052 | 16285169 | 7 
+ | 54 6142852 7890841 _ 7734758. 12345566 [ 12672021 | 16279083 6 
+ 55 | 5145147 | 7585054 7799460 | 12837860 12675792 | 16273003 | 5 
£1 56 | 6147442 | 7557266 7794135 | 12830160 12678665 | 16266929 | 4 
© {| 57 | 6149736 | 7585477 7798512 | 12822456 1268154l | 16260861 | 3 
1 5g | 6152029 | 7383688 ; 7503492 | 12814776 126584419 | 16254799 | 2 
. 59 | 6154322 | 7881898 7508173 | 12507993 126387299 | 16248743 I 
2 6156615. 7880107 7512856. 12799416. bGgorts | 16242692 | © 
N, CorSine | N, Sine. !N.Co-Tang.\N Tangent." .IN.Co.Secant.| N, Secant. | M 
bo $2 DEGREES 
eA Table of the Latitude and Longitude 
2 : North | Eaſt North | Eaſt 
The Places Names, |Latitud.] Lonoit The Places Names, |Latitud. Lone. 
a Þ D. M.D. M. D. MD, M. 
Je 37 37/29 38 Corlella 42 35]27 '38 
> {Cape Sidro 35 15/29 33 Auguſta 42 3627 13 
- |Paxa 38 49/29 30 Catſlalla 42 40/27 ©3 
>. [Corfu 439 2629 26 Catſſo 42 44/26 58 
© {Faimo 39 44/29 19 Liffa 43 00j26 33 
-- [Seſſino 40 22/29 14 Buzo 43 02/26 18 
*  |Pianafſa [41 52/26 08 St. Andrea 43 ojl25 58 
'[Trinite 41 gol25 53 Poma 43 14/25 48 
by * [PollagaNa 42 17126 37 land Grofſo 4 oojl25 36 
_ {Mallida 42 37128 03 Saufſaga 44 20125 02 
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Joerg 337 DEGREES _— 
"M | L. Sine. | Z. Co-Shne. L. Tangent. \ L. Co-Tang. _L£. Secant. | Z.Co-Secam, | * 1 
30 | 9-7944471. (9:59 93994667 9-5849305 | 10-1150195 | |_10-1905333 | 10. 10-2155529_ Ip | EE 
31 | 9+ «7846117 | | 9:3993697 9-555 2420 10-1147550 | 10-100630J | 10. 10-2153883- 29.12 
32 | 97847762 | 9-3992727 9 $355035 | 10-1144965 10.1007273 | fo-2152238 | 28 4 
33 | 9+7849406 | 9+3991756 9.3557650 | 10.1142350 10.1008244 | 102150594 | 275 | 
34 9.75851049 | 9-3990734 9-3560254 10.1139736 10.1009216 | 10-214S951 | 26 
25 | 9+73852691 | 9+5959512 9.5562378 | 10-1 7122 1010101589 | 10-2147309 | 25 
36 | 9:7854332 | 9- 2-5983540 _9+5565492 | ro-1134508 | | 10-10111609 | 10.2145668 | 24 
37 | 957555972 | 9+ *5957867 *Þ $365105 10-11319g5 10-1012133 | 102144028 | 23 
33 ! 9e7857611 | 9-39562g3 9+5%707158 | 10-1129252 | | 10-1013107 | l0-2142389 | 22 
39 | 947359249 9.5955919 Js $$73330 10.1126670 10.10140S1 10.2140751 | 21 
40 | 9.786036 g-4g9$84944 9.55875942 | 10.1124058 | 10.1015056 | 10.-2139L14 | 20 
41 9+7562522 + $95396$ 9.5573554 | 10-11214465-| 10.1016032 | 10-2137478 | 19 
42 97864157 |_9: _9-5952992 9.5581 1165 | 10» nag 1 Þ _10.1017008_ 10-2135 $43 18 | 
43 © 97865791 | 9:8982015 | | 9:38883775 | 10-1116225 10-1017985 | 10-2134209 | 17 
44 9+7367424 | 9-5981038 9-3886386 10-1113614 10-101592 | 10.2132576 | 16 
45 | 9.7869056 | 9-8980950 9-333839g6 | 10-1111004 10-1019949 | 102130944 | I5 
45 9+78790657 9+5979252 9.*391605 Lo-110$395 10-[020918 | 10.2129313 | 14 
47 9+7372317 945975103 9.5594214 10.1105755 I Os 1021397 10-212763$3 | 13 
48 - 9-7873945 | 9-3977123 | | 9:5596823 | 19-1103177 | [_10-1022577 | 10.2126054 | 12. 
49 . 9:7875574 | 9:3576143 9-3599432 | 101100565 | | 101023857 | 10-2124426 | IN 
50 | 97877202 | 9-3975162 9.3902040 | 19.1097960 10.102453$ | 10.2122798 | 10 
51 | 9-7$75$283 | 9-5974181 9.-8994647 | 10-1095353 10-102581g | 10.2121172 | 9 
52 | 9-7890453 | 9+3973199 9:.38907254 | 10-1092745 10.1026S01 | 10.2119547 | $ 
53 | 9+7882077 | 9+5972215 9.890961 | 19+1c090139 10-1027784 | 10.2117923 9." 
(54. |_9:7833791 |_9:3971233 | | 9:5912463 | 10.1087532 | | 10:1025767 | 10.2116299 | Gy 
| 55 9.73885322 | 9+3979249 9. 3915074 | 101084926 1041029751 10-2114677 $--4 
56 | 9.7886344 | 9+3969265 9.3917679 | 10.10$2321 10-10390735 | Yo0.2113056 | 4 F 
' 57 | 9.783$565 | 9-8968280 9.3920234q | 10.1079715 10-1031720 | 10-2111435 | 3+ © 
i 58 | 9.78g0184 | 9.5967294 9.3922590 | 10.1977110 10-1032706 | 10.2109816-| 2 | 
| 59 | 9.7391802 | 9.896630$ 9.3925494 | 10.1074506 10.1033692 | 10.21031g98 | 1} 
| © 4 97893420 4  9:8965321_ 9. 8925098. 10.1071902. _10-1034679 19.2105580 0 1 
"L: Co-Sine, L. Sine. | |L. | Co-Tang.. L. Tangent. L. Co-Secant. '» I. Secant. M | 
| Q DEGREES. 
| of the Chieſeſt Places of the World. 
North | Eaſt | | North 
The Places Names.. |Latitud Longit. The Places Names, |Latitud. 
D. M.JD. M. D. M.D. 
Piper 35 $222 15 Middle of Candia 35 08;33 
Malta 25 col2t 54 Weſt end of Candia 35 15]32 
« Comino 36- 15/21 24 Scarpanta 45 ic[36 
Eaſt end of Cyprus 34 . 48/44 15 Caros 35 355 
Middle of Cyprus 34 1843 cg Langa | 36 33136 
+ 'Weſt end of Cyprus 34 23261 47 Stampalia 36 11134 
Rhodes 35 4037 2 Levatta 36 3934 
via 36 og'37 17 Niza 37 02134 
020 - 34 37/32 3c Cavari 36 40/32 
Eaſt end of Candia bo 04.35. 32 |Palla 36 52132 
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F: 3” REES. 
N. Sin2. |N. Co-3tae. V. T44g24r.| . Co-T ang. ; | N. Secant. \N.Co-Secaut. 

O | 6156615 | 7880107. 7512856 12799415 _ | _125g0182 | 1624 _16242692_ 60 
1 6158907 | | 7873316. 7347542 | 12791743 —_ 267 | 19235643 59 
I» 2 | 6161198 | 7875524 | 7522229 | 12784973 12535955 | 16230609 | 58 
* 2 | 6163489 | 7874732 7826919 | 12775419 12595845 | 16224576 | 57 
4 | 6165779 | 7872939 7531611 | 12753764 12701737 | 16213543 | 56 
E .$s |-6168969 | 9871145 73353205 | 12761116 12704532 | 16212528 | 55 
W= (_£170359 | 7869350 7593002 | 12753473. 22707529 1 16206512 1.98. 

7 | 61726458 | 7867555 7845700 | 12745536 12710429 | 15290504 | 53 
| 8 | 6174936 | 7865759 7850400 | 12735224 12713331 | 16194500 | 52 
* 9 | 6177224 | 7863962 7855103 | 12730579 1271523; | 16158502 | 51 
T 16 | 6[79511 | 7862165 785950$ | 12722957 12719142 | 16182519 | 50 

” 11 | S$181798 | 7862357 7564515 | 12715342 12722951 | 15175524 | 49 
q_12 | 5184584 | 785856) 7869224 | 12797733 2724902 | 19170344 1 28. 

13 | 6186379 | 7856770 7573935 | 12709130 | 12727877 116164565 47 

| 14 6188655 | 7354979 7373649 | 12632532 12730794 | 16155600 | 45 
15 | 6190940 | 7853169 7383354 | 12554939 12733712 | 16152637 | 45 
x6 | 6193224 | 7351363 7888992 | 12677353 12736634 | 1614659$o | 44 

17 | 5195507 | 7849566 7892822 | 12559772 12739557 | 15140723 | 43 
18 | 6197799 7347754 _ 7997524 12662196 12742454 16134753 42 
-I9 | 6200073 | 7845961 7992248 | 12554626 12745412 | 16125943 | 41 
b& 6202355 | 9844157 7906975 | 12647062 12748343 | 15122908 | 49 
6224636 | 7342352 731170923 | 12639503 12751276 | 16116980 | 29g 
6206917 7840547 7916434 | 12631950 12754212 | 16111057 | 38 
6209198 | 7838741 7921167 | 12624402 12757150 | 16105140 | 37 
6211478 | 7336935_ 7925992. 12616569 12760091 | 16099223 | 365 
6213757-| 7335128 ' 7930640 | 12629323 12763034 | 15093323 | 35 
6216036 | 7833320 7935379 | 12601792 12765959 16037423 34 
6218314 | 7831511 7940121 | 12594267 12763925 | 1608I528 | 33 
6222592 | 7329702 7944865 | 12536747 12771878 | 16075640 | 32 
6222369 | 7827892 7949611 | 12579232 1277433t | 16069757 | 31 
6225146 7826052. | 7954359_| 12571723 12777797 _ 16063579 30 
IN,  Co-Sine. ' N. Sine. | N.Co-Tang. N. .T angent.. V.Co-Secant.| N N. Secant.. M 
6. EGREES. : 4 
eA Table of the Latitude ard Longitude ; 
"8 \ North| Eaſt North | Eaſt 
The Places Names, |Latitud| Lonoit, The Places Names. |Latitud| Longit. 
NY D. MID. M. D. MID. M. 
ardinals Hats 37 25/32 31 Meſſina | 138 0O7]23 21 
lteonari 36 $0132 37 Eaſt end of Sicilia 7 O7|2g . 24 
Uo 36 4c[33 Ig Meidale of Sicilia 37 42}22 Og 
35 412 © IWeſt end of Sicilia 37 $2[20 oy 
natto 35 46/119 39 l1ſtica 35 FOj20 58 
E) ampado 35 538119 55 Allicur 33 45j21 47] 
oſſa 36 20/20 or Fallieur 33 43]22 o1 
" antalaria 136 _ F3[lo9 35 iſtallin 33 34122 32 
ambro 3 10/1 3 Lipari 38 4cſ22 27 
aritimo olcana 48|: 
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Artificial Sine, Fiogens, and Secarits- 


33 DEGREES. 


M =—_ Sine. | _£.C Co-Sine. L. Le. T avgent, L. Cv-T ang. L. SECdiks L. Conderant, fo 
_o | 957593429 | 9.5965321 | | 9-8928095 | 10-1071902 | | 19:1034572 | 19:2105589 | 60. 
23 EM 9+789503 036 9. 5964334 $.5930702 | 10.1069298S 101035665 | 10.2104964 $3 
2 | 9.-7896652 | 9.59633 9. $33330S L0e1065534 | 0.193554 | 10.2103345 | 53 + 
3 | 9-7393265 4 poandee 9.5335$99 | 12-1064931 | 10-1037642 | 10-2101734 | 57 
4 | 9.-7599850 | 9.5951 36g 9+.593d5511 | 10.1061459 19-1038531 | 10.21001209 | $6 
5 | 9479921493 | | 4 53960379 9-5941114 | 10-195 5556 | 10-10355921 10.2995507 55 
6 9-7993104 | 9» 3-5959359. 9-594 3715 19. 1056255 | 10-10426LL 12.2296596 54 
7 | 9+79C4715 | $9. 3.39553 35 9-2949317 | 10.105365} | 10-1041602 | 19.2095295 | 53 | 
8 | 947906325 | 9+.$957406 $+5945gLS | 10, 195 1052 10-10425$4 | 19.2993675 | 52 1 
9 | 947997933 | 9.3956414 945951519 | 101045451 19-1043556 | 10.2992C67 | 51 
IO | 9.7909541 | 9.5955422 9+5954119 —_—_— | 10.1044578 | 10.2090459 | 594 
11 | 9.791114S | g9.8954429 9.5956719 043251 | 10.1045572 | 10.-208$852 | $9 - 
12 | 949912754 | 9+ £953435_ 9-5959319 1040631 | 10.104 $5565 10. 0-2987246 48 
13 | 947314359 | 9-$952442 9.961918 | 10-1035932 | 10.1047559 102085641 | 47; 
14 | 947315963 | 9-8551445 $+3954517 | 10. 1035483 | | 19-1048555 | 10.2934037 | 45' 
ls | 947317565 | 9.5950450 9+5967116 | 101032534 19. 1049559 | 1942092434 | 45 Y 
16 | 9-7919165S | 9.8943453 9-5969714 | 10-1930286 19-1050547 | 1042090832 | 44 | 
17 | 97920769 | 9-$943457 9+5972312 | 10-1027658 192-1051543 | 10-2079231 | 43 
13 | 9-7922369_ | 9-8947459 | |_9:5974919 | 10-1925999 | | 191052541 | 10-2077631 | 42 | 
I9 | $-7923968 | 5. 8946451 9+5977507 | 10-1022493 10-1053533 | 10-2076032 | 41 
29 | 9-7925560 || 9.2945463 9-3950104 | 10-10195g6 | | 10-1054537 | 102074434 | 40 
21 | 97927163 | 9.894445} 9-8952700 | 10-1017300 | | 10-1055537 | 10.2972$37 | 39 
22 | 9+7923750 | 9+ $943454 9.8935296 | 10.1014704 | | 1041056336 | 10.2071240 | 38 } 
23 | 9+7939355 | 9-8942463 9.89873g2 | 101012198 | | 10-1057537 | 10.2069645 | 37 © 
24 | 97931949 | 9-3941462 $+5990487 | 101009513. 10.1253533 | 10-2063051_ 36 
25 | $+7933543 | 3-$5940461 9+399309$2 | 101006919 10-1959539-| 10-2066457 | 35 
26 | 947935135 | 9.3939455 3-3995677 | 101004323 10-1£62542 | 10.2064365 | 34 * 
27 | 9+7936727 | 9.8933456 9.339$271 | 10.100f 729 | 19-1061544 | 10.-20563273 | 33 
23 | 5-7933317 | 9.38937452 " 949000565 | 10.0999135 | 10.10$2545 | 10:206168$3 | '32 
| 29 | 9:7939997 9-$935445 | | 9-9003459 | 10.0395541 | | 19-1c63552 | 10.2060cg3 | 31 1 
30 | 9+7941496_ $:3935444 | (_9-9006052 | 10, 10.9993945 | _10.1064556_ | 1942058504 30 ' 
L. Co-Sine, | L. Sine. | £L. Co-Targ. | I. Tangent. w-—1 | L. Co-Secant. | "I. Secant. | q 
St DEGREES. -” 
ef the Chiefeſt Places of the World. 
North | Eaſt | | Porth | E "Eaſt 
The Places Names. |Latitud| Longit. | The Places Names, |Latitud. Longit. 
D. MD. M. | D. M.D. M. 
Stromballa 39 03]23* 02 om 42 41s 21 
Foldemaſſina 38 2c[23 29 Gargona 43 201$ -28 
Iſcia 40 46/21 36 \North end of "Corſica |42 55/117 _ 26 
onuſſa 40 4c|20 '32 Middle of Corfica 42 OFily ©7 
Palmarolla 40 5019 59 South end of Corlica 41 20jſ7 ol 
Ginnute 41 59 19 48 Ta'oro 49 56fh7 19 
Gigio 41 58119 39 Azanera 41 o8j16 22 
Criſta 41 Feii8 51 North end'of Sardinia 141 1c|t7 25 
Planoſſu 42 o7nhs$ 33 [Middle of Sardinia 320 c616 $4 
Lilbo _ 42 31/118 36 South endof Sardinia 33 5616 37 
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"Natural- and © 


"7 226 A T:'xBLE 0 
| "33s DEGREES. 
M | N. Sine. |N. Co-Sine, N. Tangent.|N. Co-Tang.) N. Secant. |N.Co-Secant.| 
_30 | 6225146 | 7826082 _7954359 | 12571723_ 12777787 | 16063879 | 30 
Þ} 31 | 6227422 | 7324271 7959110 | 12564219 12780745 | 16058008 | 29 
32 | 6229698 | 7522459 7963862 | 12556721 12783705 | 16052142 | 28 
33 | 6231973 | 7320646 7368617 | 12549229 | 12756667 | 16046281 | 27 
34 | 6234248 | 7818833 7973374 | 12541742 12789632 | 16040426 | 26 
35 | 6236522 | 7817019 7975134 | 12534260 12792600 | 16034577 | 25 
3s [_6238796 | 7815205 _ 7952595 | 12526784 12795570 | 16025734 | 24 
| 37 | 6241069 | 7813390 7937659 | 12519313 12798543 | 16022896 | 23 
38 | 6243342 | 7811574 7992425 | 12511848. 12801518 | 16017064 | 22 
39 | 6245614 | 7509757 7997193 | 12504388 12504495 | 16011237 | 21 
| 40 | 6247885 | 7807940 | $001963 | 12496933 12807475 | 16025416 | 20 
41 | 6250156 | 95856122 8006736 | 12489484. 12810457 | 15999600 | 19 
|_42 |_6252426 | 7804394 011511 | 12432040 12813442 | 15393790 | 18 
43 | 6254596 | 7502485 8016288 | 12474602 12516430 | 15987986 | 17 
" 44 | 6256966 | 7800665 8921067 | 12467169 12819420 | 159821$7 | 16 
45 | 6259235 | 7798845 8025848 | 12459742 12822412 | 15976394 15 
| 46 | 6261503 | 7797024 $030632 | 12452320 12825407 | 15970606. | 14 
| 47 | 6263771 | 7795202 $035418 | 12444903 12828404 | 15964824 | 13 
| 48 | 6266038 | 7793380 $040206 | 12437492 _ 12531404 | 15959047 | 12 
49 | 6268305 | 7791557 $044997 | 12430086 12534406 | 15953276 | 11 
50 | 6270571 | 7789733 $049790 | 12422685 12537411 | 15947511 | 10 
* 51 | 6272837 | 7787908 8054585 | 12415290 12840418 | 15941751 | 9g 
+ 52 | 6275102 | 7786083 8059392 | 12497900 12543428 | 15935996 | 8 
\ 53 | 6277366 | 7784257 8064181 | 12400515 12846440 | 15930247 - 
54 | 6279639 |_7782431 8268983 | 12393136. 12849455 | 15924504 | 6 
55 | 628E894 | 7780604 8073787 | 123$5762 12852472 | 15918766 | 5 | 
56 | 6284157 | 7778777 8078593 | 12378393 12855492 | 15913033 | 4 
$7 | 6286420 | 7776949 $083401 | 12371030 12858514 | 15907306 | 3 
| 58 | 6288682 | 7775120 8088212 | 12363672 (2861529 | 15901584 | 2 
59 | 6290943 | 7773290 $093025 | 12356319 | 12864566 | 15895868 | 1 
| cp. 7771460 _ [27200 12348972 12867596} I58g0157 | © 
| N, Co-Sine | N, Sine, N.Co-Tang N, Tangent. N.Co Secant.' N, Secant. | 
S1_ DEGREES. | 
ON I ATR Tons OT MERE —_ 
; eA Table of the Latitude and Longitude i 
North | Eaſt F7 
The Places Names. |Latitud.] Longit. The Canary Iſlands, 
D. M.D. M. 
North E aft 
The Iſland of St. Pedra [39 20116 03 The Pla 
| | es Names, |Lat . 
allmade follo. 39. 11116 © n atitud, Longit 
rpentara. 39 oolt7 1 D. M.D. M 
Callatta 37 57116 a$ Forta Ventura 28 1206 28. 
Minorca 39 F5l12 16 Lancelotte 28 51je6 08 
Majorca. 39 38\11 12 Allegranſſa 29 11,06 1 2 
Zabrea 39 O711 OF Grand Canary '27 43 03 31 
ollombratta 39 FO 038 44 Feneriff [28 20/09 28 
Eviſſz 39 o5f09y 57 Gomero 28 cgllo 1g 
ormentara 33 44109 54 Ferro 28 ogho 42 
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35 DEGREES. 


M | L. Sine. | LC 0-Sine. Le. Targent. | L. L. Co-Tang. L, Secant, | £. Co-Secant. 
730 | 97941495 | 9:8935444 | | 9:9 "9:9006952 | 19.0993948 | | 19-1064556 | 10-2058504 | 30 
3T | 97943033 | 9-3934439 | | 9: '9-9008645 | 10.0991355 | | 10-106556t | 10.2056917 | 29 |* 
32 | 9+7944679 | 93933433 9-9011237 | 10-295$763 | | 10-1066567 | 10.2055339 | 28 
33 | 947945250 | 9.8932426 9-9913339 | 10.0955179 | 10-1067574 | 10.2053744 | 27 
34 | 9+7947841 | 9-5931419 9-9016422 | 10-2983578 19-1063531 | 10.2052159 | 26 
35 | 9+7949425 | 93930412 9-9019013 | 100350957 | 10-19595$8 | 10.2050575 | 25 
36 9.7951295_ 9-5929404 9.0021 604 10.9975396 |  10-1070596_ 19-2043992_ 24_ 
37 | 9+7952590 | 9-8925395 9-9024195 | 10-0975805 | 10.1071605 | 10-2047410 | 23 
38 | 9+7954I71 | 9+3927355 9.9026786 | 10.0973214 | | 101072615 | 10.2945$29 | 22 
39 | 9+7955751 9.3926375 9-9929376 19.0979624 10-1073625 | 10.2044249 | 21 
40 | 97957330 | 9-3925365 9-9931965 | 190955034 10.1074535 | 102942670 | 29 |; 
41 | 9-7953909 | 9-3924354 9-9934555 | 192965445 10.1975646 | 10.204109l | 19 
42 | 9-7960486 | 9: _9:-8923342 | | 99937144 | 10- 5962556 10.1076658 | 10-2039514 |_18 
43 | 9+ 9-7962062 "9-8922323 942939733 10.0969267 19-1077671. 19-2037538 | 17 
44 | 947963638 | 9-8921316 9.9042321 | 10-0957679 10.1078634 | 10.29036362 | 16 
45 | 9» 7965212 9. 8920393 9-904491I0 | 10-095 5Oya0 IO. (079697 10-2024788 | 15 
45 | 97966786 | 9.8919289 9-9047497 | 19-0952503 10.1089711 | 10.-2033214 | 14 | 
47 | 97968359 | 9-8915274 9-9050085 | 10:0949915 101081726 | 10.2031641 | 13 | 
48 | 97969930 | 98917258 | |_9:9052572 | 10-0947328 | | 101032742 | 10.2030070 | 12. 
49 | 947971501 | 9-$916242 943055259 | 100944741 10. 1083758 | 10.2023499 | 11 
50 | 9+7973071 | 9.2915226 9-9057845 | 10-0942155 10.1084774 | 102026929 | 10 
51 | 9-7974540 | 98914208 9-9060431 | 10-0939569 10.1055792 | 10.2025360 | 9 
52 | 947976208 | 9-38913191 9-9063017 | 10-0936953 10.1086$809 | 10.2023792 | $ 
53 | 947977775 | 9-3912172 9-9065693 | 100934397 10-1037328 | 10.2022225 | 7 
44 | 9-2979941 | 9-8911153 | | San Ln0.oggrft2 | | 10.0 Le = 
55 || 9-7980906 | 9.8910133 99070773 | 19-29929227 10-1039$67 | 19-2019094 | 5 
56 | 9.7982470 | 9-890g113 949973357 | 10-0926643 10.-1090887 | 10.2017530 | 4 
$7 | 9.7934034 | 9-8908292 99075941 | 10-02924059 10-1091998 | 10.2015966 | 3 
58 | 9.7955596 | 9.8907071 949073525 | 10-0921475 10.10992929 | 19-2014404 | 2 
59 | 9-7987158 | 9.8906049 9.9081109 | 10.0913891 19-1092951 | 10.2012842 | 1 
60 97988718 | | 9+ 86 8995026 9+ 9083692 _ 10, 10,29916308 101094974 on 1232] © 
L. Co-Sime. | L. Sine. L. C0-7 0-T ang. ' L. Tangent. * L. Co-Secant. 1 LI. Secant, | M 
2 _ CARANSEC 
<< the Chiefeſt Places of the World. 
North | Eaſt North | Eaft 
The Places: Names. \Latitud.| Longit. The Places Names, |Latitud.) Longit. 
D. MD. M. D. M.D. M. 
Palma 23 Fo 42 Corvo 49 o9i24 59 
Salvagas 30 oglo8 57 Flauris 39 30ſ24 = 
Dazarts 32 OBlog 46 Fiall 33 49/22 13 
Madera 32 27111 19 Pico 33 30/21 37 
Port-Santo 33 14110 og Sr. George 39 Cco21 20 
Tercera 29 3 1/20 22 
The Weſtern Iſtands. Gratioſſa 39 my _ 
Abrajo 3 2/1 3 
Abraof, : * 5 
ofo 137 g5|29 46 ay | 33 43 'S 23 
Vaſo 40 3ol27 28 Sr. Michael z33 00138 16 


Ff 2 


Po: A 1 ABLE of: 
26 39 DEGREES. . 
M* | N. Sine. [N. Co-Sine. FE” V. Tangent, |N, Co-Tavg N. Secant. 'N.Co-Secant. z 
F'0 "6293204 | | 7771460 $097540 | 12345972 _12867596 | 15890157 | 69_ 
1 ' 6295464 | 7769529 $192658 | 12341629 12370628 | 15884452 | 59 
2 | 6297724 | 7767797 $107475 | 12334292 12373663 | 15878752 | 58 
\. 3 | 6299983 | 7765965 $112300 | 12326961 12876700 | 15873055 | 57 
- | 6302242 | 7764132 $117124 | 12319634 12379749 | 15867369 | 56 
- 5 | 6394590 | 7762298 $121951 | 12312313 12582752 | 15561685 | 55 
I 6 | 6306758 7760464 $126750 12324997 12385827 | 1555 6007 54 
” 7 | 6309015 | 7752629 $131611 | 12297657 12888875 | 15850334 | 53 
= $ | 6311272 | 7756794 $136444 | 12290391 12591925 | 15844667 | 52 
FF g | 5313525 | 775495 $14128d | 12253051 12594977 | 15539005 | 51 
P10 | 6315784 | 75753121 $146118 | 12275756 12598032 | 15333342 | 50 
*11, | 6318939, | 7751283 8150958 | 12268496 12901090 | 15827697 | 49 
12 | 6320293 7749445 8155801. 12261211 | 12904150 15322051 45 
4 - 13 : 6322547 | 7747606 8160646 | 12253932 129927213 | 15816411 | 47 
14. 6324800 | 9745767 8165493 | 122465658 12910278 | 15819776 | 46 
FÞ-15. | 6327053 | 7743927 8170343 | 1223933 12913346 | 15805146 | 45 
| (uY 6325305 | 7742986 3175195 | 12232125 12916416 | 15799521 | 44 
1-17 | 6331557 | 7740244 8180049 | 12224565 12919459 | 15793902 | 43 
x8 |_6333S08_| 7738402 $184905 | 12217613 12922564 | 15755289 | 42 
— rs, 6336059. 7736559 3189784 | 12210364 12925642 1157926895 41 
E290 | 6333309 | 7734716 $194625 | 12203121 12925723 | 15777077 | 40 
"21, | 6340559 | 7732872 $199488 | 12195553 12931806 | 15771479 | 3 
22, | 6342898 | 7731027 8204354 | 12185650 12934592 | 157558$7 | 38 
-23, | 6345957 | 7729182 8209222 | 12181422 12927990 | 15760309 | 37 
24 6347305_' 7727336_ $214093_ 12174199 _ _12941071_ 157547159 | 35 
I p 28. | $349553 , 7725489 $213965 | 12166982 12944164 | 15749141 | 35 
124 | 63518co | 7723642 $223840 | 12159769 12947260 | 15743570 | 34 
#27. | 6354046 ,| 7721794 $2297158 | 12152562 12950359. | 15738004 | 33 
3-28 | 5356292. | 7719945 $233597 | 12145359 12953460 | 15732443 | 32 
29, 6358537. 7718096 $233479. | 12138162 12956564 | 15726887 | 31 
-39, |_$360732 | 7716246. $243364 | 12130970 _12959670, | 15721337 | 30 
in |['N.. Co- Co-Sine. " N. Sine... V. .C8-Tang. N. Tangent. N.Co-Secant.| N. Secant, M 
=; $9. DEGREES. 
F#| iy A Table of - the - Latitude and. Longitude 
—_ Fo " 4 Nerth Eaſt Th 1 St: 
|. e Cape de Verd Iſlands. 
= The Places Names. |Latitud Longit FIR 
"2 North | Eaſt 
"2 , D. MD. M. The Places Names, Latitud Long. 
 {Horningo- 37 25[17 : 36| 
* Sr. Marja 37 Oolt7 56} D. M.D., M, 
” IVe 42 22118 56 Brava - 14 49|!5-. 14 
Ifland Varda.. 44 48[22 46 Fogo I4 42/14 : 56|. 
aiden Iſland 46 30[23. 36 Sr, Jago-.. I4 $2114 . 22 
Old Brazeel Fl O3j0g 56 Maya IF O0|:4 O2 
Bonaviſta ls $813 49 
; | | Sal 17 ooſ13 --2Z 
: St; Nicholas, 16 30|l5. 44 
. t., Lucia 16 $5ol16 o8' 


E—_———- 


| JINEsS. LANO _ 
o_—_ 39_ DEGREES. 
"M | L. Sine. _L. Co-Sme. | L. Tangent. \ L. Co-Tang. | | L. Secant. | Z.Co-Secant. 
7 | 9-7988718 | 9-8g95026 | | 9:9083629 | 10-0916308 | | 19-1094974 | 10-2011282 
"— 9+7990278 | 9. 8904003 9-9056275 10-0913725 10.1095997 | 10+2009722 
2 | 9:7991835 | 9.8902979 9-90$85558 | 10.0911142. 10.1c97021 | 10-2008164 | 5Y 
2 - 947993394 | 9.$901954 9-9091440' | -10.0908560 101095046 | 19-20066c6.] 57 
4 | 97994951 | 9:3900929 9.90:94022 | 10-0995975 10.1cg9g071 | 10-2cc5049 i| 56. 
þ 9.7996507 | $+$59990}3 9.9096603 | 19-09033$97 I0.I100Cg7 | 10:2903493 | 54 
6 | 9-7998062 | 93398877 | | 9:9c99155. | 10:cg00b15 | | 10.1191123 | 10-2001935 | 54 
——"| 9-7999616 | 98897550 9-9101766 | 10.08g98234 10.1102150 | 10-2008384 | 53 
g | 9.$00116g | 9$+5596822 9-9104347 | 10.0595653 10.0103175 | lo-lgg$531 | 52 
g 9.8002721 | $+5595794 99106927 | 10.0593073 10.11c42c6 | 10.1997279 | 51 
10 9.8004272 | 9+£8g4765 9-9103507 | 19.595904g3 10.1105235 | 10-1995728 | 50: 
Ag 9.8005 $23 | 9+3593736 9.9112057 | 10.0557913 10.1 1c6264 | 10-1994177 | 49 
12 |.9-3007372 | 9:3392706 | | 9:9114565 | 10.9385334 | | 10.t 107294 | 101992628 | 48 
13 | 9.5008921 | 9-3391675 9-9117245 | 100582755 10.1105325 | 10-1991079 ! 47 
14 g9-8010468 | 9-5890644 9 gI19824 | 10.0550176 r0.1109356-| 10.1989532 | 45 
1s | 9-8012015 | 9-5885612 9-9122403 | 10-0577597 | | 10-1119355 | 10.1957955 | 45 
16 | 9-8013561 9.33355 89 9-91249$1 | 10-5575019 10.-I[111420 | 10.1956439 ' 44 
17 9.3015106 9-$357547 9-9127559 10-0372441 10.[112453 | 10-1984594 | 4F 
18 |_9:3016649. |_9-3356513 | | 9.9130137 | 100569863 | | 191113457 | 10.1983351 © 42 - 
I9 9.801$192-| 9+3535 479 9-9132714 | 10-0567256 10.1114521 | 10-lg9$15CS  gti.. 
20 | 9-38019735 | 93384444 9-9135291 | 10.0864709 | | 10-1115556 | 10.1980265 * 40+ 
21 | 9:3021276 9.5883405 9-9137568 | 10.0362132 10.1116592 | 190.1975724 | 39 + 
22 | 9-8022$16 | 9.5882372 9.9140444 | 10-0859556 10-[117627 | 10.1997154- 3$ 
23 | 93024355 9.8881335 9-9143020 | 10.085692g0 10-I115665 | 10.1975645 | 3+: 
24 |_9:3025894 |_9-5580298 | | 9.9145596 | 10-0854404 | | 101119702 | 101974106 | 36 > 
| 25, 9.8027431 | 9-5379260 9-9145171 | 10-0851829 I0.1120740 | 10.1972569 | 35. + 
26 | 9.8028968 | 948578221 9.9150747 | 10.0849253 10.1121779 | 10.1971032 | 34- 
27 -| 9-8030504 9.8577152 9-9153322 | 100846678 10.1122518 | 10.1969496 } 33 
23 | 9.8032038 | 9-587$142 9.9155396'| 10.0844104 10.1123558 | 16.1967962 | 32 
29 | 9-8033572 | 9 $875102 9.9158471 10-08414529 10.112459$-] 10.1966428 | 31 
zo | 90035104 |_9-2034021 | | gpretoger} 100039955 | | 10-r125 
L. Co-Sines |  L. Sine, L. Co-Targ. Es Tangent. | | Z.Co-Secant, ® LI. Secant, | M 
So DEGREES. 
| of the Chiefeſt Places of the World. 
North | Eaſt | | 
The Places Names, |Latitnd.| Longit. Toe Sea-Coaſt of Iſland. Ifland. 
[ ———_—_—_—_ <> 
D. M. NM 
; __ North | Eaſt 
Se. Vincent - 16 55/16 32 Pies 
X Ty Pl, [ . : | 
GC Genenta __ 07h 6 56 ne« Places Names mamma Longit. 
Cape Blanco . 20. 30/0) 26 | D. MJD. M. 
Cape Boyador 26 Fojo2 52 iage Naſs 61 $32þÞ2 - F; 
Marquepana 27 23d Merchant Foreland 63 52111 42þ|- 
Cape Denao 28 '52j01 46 Horn 63 42]t0 16 
Cape Gillam 29 Foot 2 [Silly 64 5e[2g9 5 
Cape de Ger 30 30ſor 25 |Bargaſar Point '65 27167 ca 
Cape Cantin 32 27/9z + 06 [Long Nafs 66 2607 36 
Tangeir, Eaf Longitude. 35 26/01 4g ___ |Grimfa £6 4209 2C 


& 6 te 29691 yr I EN LS 
— , : . Ky T 
* q - __ *.. . 
þ » 3 T | -v \ ? f ef 
- 7 - L 
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* © 
#74 


39 DEGREES. 


x 


> KI To-Sine. | WV.  T augen.. Va C'o-T ang. N. Secant. IN.Co-Secant. 
30 | 6360782 | 7716246 8243364 | 12130979 12959670 | 15721337 |_30_ 
F 6363226 | 7714395 $243251 |} 12123783 12962779 | 15715792 | 29 
T 32 | 5365270 | 7712544 $253140 | 12116601 12965890 | 15710252 | 28 
+ 33 | 5367513 | 97710692 | 8258030 | 12109424 12969004” | 15704717 | 27 
£ 6369756 | 7708839 $262925 | 12102252 | 12972121 | 156991858 | 26 
. 6371998 | 5706986 $26782l | 12095085 | | 12975240 | 156953654 | 25 
6 | 6374240 | 7795132} 8272719 | 12987923 | ) | 12978362 | 15688145 | 24 
"37 | $3751 | 75703278 8277620 | 12080767 12981487 | 15682631 | 23 
28 | 637721 | 95701423 $252523 | 12073615 12984614 | 15677123 | 22 
39 | 5350961 | 7699567 8257429 | 12066468 12987744 | 15671619 | 21 
+ 40 | 6383201 | 7697710 8292337 | 12059327 12590876 | 15666121 | 20 
"41 | 65335440 | 7695853 8297247 | 12052190 I2994011 | 15660628 | 19 
© 42 | 6387678 | 7693995 $302160 | 12045058 _12997148_| 15655141 | 18 
43 | $389916 | 7692137 8307075 | 12037931 13000288 | 15649658 | 17 
44 | 5392153 | 7690278 8311992 | 12030810 13003431 | 15644181 } 16 
| 45 | $394399 | 7688418 8316912 | 12023693 13006576 | 15639708 | 15 
7} 46 | 6396626 | 7686558 8321834 | 12016551 13009724 | 14633241 | 14 
- 47 | 6398862 | 76384697 $326759 | 12009475 13012375 | 15627779 | 13 
48 | 6401097 | 7682835 $331686 | 12002373 | _13916028 | 15622322 | 12 
| 49 | $493332 | 7680973 $336615 | 11995276 13019184 | 15616870 | 11 
4 50 | 6495566 | 7679110 $341547 | 11988184 13022343 | 15511424 | 10 
I 51 | 6407799 | 7677246 $3464$1 | 11981097 13025504 | 15605982 9 
1 6410032 | 7675382 8351418 | 11974015 13028668 | 15600546 | 8 
4 53 | 5412264 | 7673517 $356357 | 11966938 13031834 | 15595115 | 7 
v8 6414496 | 7671651_ _ 8361298 | 11959866 13035003 | 15589689 | 6 
T 55 | $416727 | 7669785 8366242 | 11952799 13038175 | 15584267 | 5 
1-56 | 6418958 | 7667918 $371188 | 11945736 13041349 | 15578851 | 4 
Ef 57 | 6421188 | 7666051 8376136 | 11938679 13044526 | 15573441 2 
£1 58 | 6423418 | 7664183 8331087 | 11931626 13047706 | 15568035 | 2 
| 59 | 6425647 | 7652314 8386040 | 11924579 13050888 | 15562634 | 1 
1-60 | 6427876 | 7660444 | _$390996 | 11917536 | 13054973 | 15557238 | © 
4 [S. Co-Sine.| N. Sine. IV.C&-Tang. N. Tangent. N.Cq9-Secant.\ N, Secant. | M 
 . 5 DEGREES. # 
eA Table of the Latitude and Longitude 
7 { North| Eaſt | 
+ The Places Names. |Latitud.| Longit. um R * 
' - -- e Coaſt of the North-We 
0 : D. M. D. M. of A ff 
| overy. 
JMarza 67 o8jog 42 
age Point 66 gqoli2 ©o North | Eaſt 
Fair Foreland 65 404 $3 The Places Names. |Latitud | Longit. 
Snow Hill 65 11114 5© 
Rook Point 64 O0O[14 Oz D. MD. M: 
Welt main Iſles 63 1712 53 Cape Farewel | 59 Oofgl FO 
Gammat Iſles 63 48115 ©6 Sir Thomas Smith's Bay [79 1oj79 5O 
zrimes Hole (63 23/15 46 Botton*s Iſles 60 20162 F 
2 | A Iſle Fi 02148 


Da 39 DEGREES. * 
M 1 L- Sine. L. Co-Sine. | L. Tangent. , L. Co-Tang. __£. Secant. | L. Co-Secant. 
3o | 9:8035105 | 9-3874061 | | 9:9161045 | 109835955 | | 19:1125939 | 19-1964895 | 26 
31 9.$036637 | 9+3573019 9-9193618 | 10.0536352 10-1126g$1 | 10:1963363 | 29. 
32 | 93038165 9-8871977 9 9166192 | 10.0833808 10.1125023 | 10+1961832 2 
33 | 93039699 | 9-3370934 99168765 | 100531235 10-1129066 | 101960301 | 27 
24 | 98041228 9-8869 590 9-9171338 | 10.0525562 10.1130110 | 101958772 | 26 
35 | 9+8042757 9.55863846 9-9173911 | 10.082608g 10-1131154 | 101957243 | 25 - 
26 | 9-8044284 | 9-8867801 | | 9.9175483 | 10.0823517 | | 10-1132199 | 10-1955716 | 24 
37 | 9-8045811 9-3566756 9+9179955 | 10.0820945 10.1133244 | I0-195418g 23_ 
233 - 9+3047336 9-3865710 9-9181627 | 10.0$18373 10.-1134290 | 10-1952664 | 22 
29 9.8048861 | 93864663 9.9154195 | 10-0815802 10.-1135337 | 10.1951139 | 2b 
40 98050355 9+8863616 9.916769 | 10.0813231 10.1136384 | 10-1949615 | 20 
41 9.8051908 | 9-5562568 9.91 $9340 | 10.0810660 10.1137432 | I10-194$092 | 19 
42 | 9:3053439 | 9:3861519 | | 9.919191 | 19-080808g | | 10.1133481 | 10.1946570 | 18 
43 | 9-3054951 | 9-5360470 99194451 | 10-9805515 10.1139530 | 101345049 | 17 
44 | 93056472 9+8859420 9-9197051 | 10-0392949 10-1140580 | 10.1943528 | 16 
45 | 9-8057991 | 9-3858370 9-9199621 | 10-0800379 10-1141530 | 10.1942008 | 15 
45 ' 9.80595 10 9 $857319 9-9202131 10-0797$09 LO.I14265S1 10.19404909 | I4 
47 | 9+30610927 9+.53356267 9.9204760 | 19-0795240 10-1143733 | 101939973 | 13 
48 '_9-3062544 j_9:355 1215 | | 99207329 | 19:0792671 | | lo:1144785 | 101937456 12; 
49 | 9-8064060 | 9-85 4162 9.3209893 | 100790102 10.1145538 | 10-1935940 | 14 |. 7 
50 | 98965575 | 9+3353109 9+.3212466 | 10.07875 34 10.1146$g1 | 10.1934425 | 10 | 
51 | 98267089 | 9+5852055 9+3215034 | 10-0754966 10-1147945 | 10-19329ll | & þ© 
$2 | 9.8065602 | 9+3851000 9+.7217622 | 19-0782399 10-1149000 | 10.1931398 | $_ 
53 | 9-8070114 | 9-3349945 9-9220170 | 10.0779330 | | 19-1150055 | 10.1529586 | 7 
54 | 9-$071626 | 9-334888g | | 9:9222737 | 199777263 | | 10-H15H111 | 10.1925374 | 6.8 
55 | 98073136 | 9+5847532 9:9225304 | 10-0774696 10-115216$ | 10.1926864 | 5 Þ 
56 | 9:8074646-| 943846775 9+9227871 | 10-0772129 10-1153225 | 10-1925354 | 4 |. 
57 | 9:8076154 | 9+$545717 9-9230437 | 100769563 10-1154283 | 10.1923846 | 3 F 
58 9.8077662 9+-5844659 9+9233004 | 10.27669g96 10-1155341 | 10.1922338 2 | 
59 HI 9-5543599 9-9235570 | 100764430 | | 10-115640T | 10.1920831 | I þ 
60 | 9-8080675 | 9-5842540 949233135 | r0.0761865 | | 10-1157460 | 10.1919325 | © | 
4 | L.Co-Sine, | L. Sine. L. Co-Tang. | I. Tangent. | | Z.Co-Secam. | I. Seca. | M | 
of the Chiefeſt Places of the World, ; 
North | E, 
The Sea-Coaſs of New-found-Lan] , The Places Names, |Latitud.| Longit.Þ * 
| Cape Sr. Francis 48 o1 | 
' The Places Names __ a. 4 Cape Deſpair 47 3646 ooh H 
| os —— Cape de Raca 46 27/46 30] * 
D. MD. M. Bay Bulls 47 2847 11 
pe Honblanto F2 11150 14 St. John's Harbour 47 4747 21 
Il-Ifle 5l c2143 44 Plazentia Bay 47 3247 41 
ape Bonaviſta 49 19147 42 Cape St. Larinſo, 47 1048 yob: 
rinity Bay +3 54149 04 [land Sr. Paly 47 36150 18 
acalas 43 qa£l46 Fs Cape Raya - ogl52 45h 
nſumption Bay 48 21147 49 Cape Deganica 54 ox53. 211 


"ABLE of 


Natural and” + 


40 


'N. Sine. Ine. | 
- 6427876 
I 6430104 
| 6432332 
6434559 
6436735 
6439011 
6441236 
6443461 
6445635 
6447909 
6450132 
6452355 
-12 |_$454577_ 
6456798 
64590rg 
6461240 
6463460 
6465679 
6467898 
6470116 
6472334 
6474551 
6476767 
6478933 
6481199_ 
6483414 
6485628 
6437842 
6490955 
6492268 
6494480. 
V. Co-Sine 


V. Co-Sine. 
7550444 


7653574 
7656703 
7654832 
7652960 
7551037 


7649214 


7547349 
7545465 

7543590 
7641714 
7539837 
7637950 
7536082” 
7634204 
7632325 

7530445 

7623564 
7626683. 


7624801. 


7522919 
72621036 
7619152 
7617268 
76515383 | 
7613497 | 
76[161I1 


— 


| 


D E GKE E S. . 
N. Tangent. N. 'Co- Tang. N. Secant. 
8399995 | 11917536_ 13954973 
$395954 | 11910498 13957261 
8400915 | 11993465 13060451 
$4905878 | 11896437 13053644 
$410$44 | 11889414 12065$39 
$415$12 | 118823355 1 3970037 
_$425752 11875352 13273238 
8425755 |:1186$373 13976442 
$430730 11951353 13979549 
$43570$ | 11854372 13032858 
$44068$ |-11847376 1 39386079 
8445670 | 11540387 13089234 
| $450655_ 113833402. 1309250 
| $455643 | 11325422. 13095721 
$462633 | 11819447 130995943 
8455625 | 11812477 13102168 
8472620 | 118955512 13105396 
8475617 | 11798551 | 13108626 
$450617 | 11791595 | 13111859 
$485619 117384644 | 13115095 
$499624 | 1177769S | 13113334 
$495631 | 11770756 | 13121575 
$500640 | 11763820 | 13124519 
$595652 | 11756888 13123066 
8510657 | 11749969 13131376 
$5156$84 11743038 13134563 
$520704 | 11736120 13137923 
$525726 | 11729207 121410S1 
$530750 | 11722293 (3144341 
$535777 | 11715395 13147594 
8540307 | 11795436. 13150870. 
N, Co-Tang IN. Tangent. -1 {N.Co- Secant. 


N.Co-Secant, 


15557238 | 
15551843 
15545462 
15541081 
15535706 
[5539335 


[5524979 


15519609 
153514254 
15523904 
15503559 
15495218 
15492552 
15437552 
15432226 
15476906 
15471590 
15456280 


15490974 


15455673 
15450378 
15445037 
1543980L 
15434529 


15429244 


15423973 
l5418796 
15413445 
15405189 
15402937 
15397699 
N. S, Secant. 


62. 


59 
58 
57 _ 
55 
35 
[54 


21.20, 


49 DE GREE S. 


»A Table of the Latitude and Longitude 


= © WS. North | Eaſt = T0 
1 The Places Names. |Latitud.| Lonzit. The Sea-Coaſts on the main Continent in | 
bp | D. MID. M America , or Weſt-India, 
 {New-Eng. Capes. Charles 52 4852 23 North | Eat 
be © rital 6 ©1[F2 ko ed . 
. Hoe: _ n . 4555 > : Toe Places Names, Latitud. Longit. 
= ]Cape Cod an - 2 161 32 | D. MJ]D. M. 
» [Boſton 42 3964 36 Elizabeth 7Nand 41 02/62 04 
” [Plymouth 42 0762" 35 Bloik Iſland 40. 5,162 36 
" Nantucket 41 o3%69 17 Long Iſland 40 45163 16 
- [Mattins Tinyard 41 1761 12 [ee May 39 55]64 45 
3 Ts | | ; Virginia.* Cape; Charles 37 47155 26 
_ Cape Henry 37 oilbs 38 


ab 


+ eden 


Artificial Sines, Tangents, aud Secants. 
go DEGREES. 
M| L. Sine. | L. Co-Sine.. _L. T argon. | L. Co-Tang,  L, Secant. | Le CorSecant. | 
p= 0 | 9:8085675_ | 95842540 949233135 _ 10.4 10.0751565_ 119+ 1157459 | 19.1919325 | 69% 
119 "9 8082180 | | 9-5841479 9+9240791 | 10-2759299 | > 1158521 19-1917820 | 5g 
2 | 9.8083 2684 | 9.8840418 9-924326S | 10.0756734 | 01150592 10.1916316 | 58 
3 | 9. $085 18% | 9+8$39357 9-9245931 | 190.0754169 | | 20.4200 10.1914312 | 57 
4 | 9.8085690 | 9.5$3$294 9-92453$6 | 10.0751604 | 19-11617c6 | 10.1913310 | 56 
5 | 9.808192 | 9.5837232 9-9250g69 | 10.2749942 | | 10-11627658 | 10.1911508$ | 55 
6 | 9.3039632 | 9.5! $$835163. 99253524 | 19.0745475_| | 10-1163532 | 10.1910308 | 54 | 
7 | 9.%031192 | 9. 98535104 9492560988 | 10. 0743912 | 10.1164g6 | 10.1908808 | 53 | 
8 | 9.3092691 | 9.8534939 949255652 | 1042741343 19-1165961 | 10.1997309 | 52 
9 SG 3094189 ! 9.8832974 9-9261215 | 1040735735 21157026 | 10.1905811 | 51 
10 | 9.8095686 | 9.8831908 9-9263775 | 10. —_— 19.1155092 | 10.1904314 | 50 | 
11 | 9.8097182 | g9.5830541 9.9265341 | 10.97 4 10.1169159 | 10.1g02$18 | 49 
12 | 9:3095675 | 9.3829774 | | 9:9263904 | 10. 07319 295 | | 19.1179225 | 10.1901322. 48, 
1} | 9-8100172 | 9-5828796 949271466 | 10.07285 34 4 | 10.1171294 | 10-1899828 | 47 | 
14 | 9.8101656 | 9.8527538 9-9274025 | 10.2725972 101172362 | 10.1$98334 | 45 
15 | 9-$103159 | 9.85826555 9-9275599 {| 10-0723410 10.1173432 | 10-18965841 | 45 | 
16 | 9.$104650 ! 9.8525499 9+9279152 | 1040720548 10-117450l | 10-1595350 | 44 |! 
17 | 9.5106141 | 9.8824428 9-9281713 | 10.0718287 10-1175572 | 10.-1893859 | 43 + 
18 | 9-3107631 | 98523357 | |_9:9254274 | 10-0715726_| | 10-1176643 | 10.1892369 | 42_ | 
19 | 9. $109121- *Þ 9.8522285 9+9256$35 | 10.0713165 | | 10-1177715 | l0-1890579 | 41 
20 | 9-$110609 | 9. £821213 9-9259396 | 10.07192604 Io.11757S7 | 10.1959391 | 40 
21 | 9-$112096 | 9.5820140 9-9291956 | 10.2795544 10-1173860 | 10.1837994 | 39 
22 | 9-811358$3 | 9.8519067 949294516 | 10-0705484 10.1130933 | 10.1$85417 | 38 
23 | 9-8115069 | 9.6817992 99297076 | 10.0702924 10-1152008 | 10.1$884931 | 37 
24 | 9+ 8116554 9+ $516918_ 949299636 10.9799354. 10.1 1153082. 10. _10-1$53446_ 36 
25 | 9. $11$038 -p 8515842. 9-9302195 | 10.02697895 10. 1184158. 10. 101881962. 35 | 
26 | 9.8119521 | 9.5$14766 9-9304755 | 10-2695245 10.1185234 | 10.1580479 | 34 
27 | 9-8121003 | 9.8813689 9-9307314 | 100692686 10-11563[l |} 10.187$8g97 | 33 
28 | 5.5122484 | 9.38812512 9.9309872 | 10.05go0l 25 10.11873$S | 10.1877516 | 32 
29 | 9+5122965 | 9.3811534 9-93124}1 | 10.0657569 | 19.1185466 | 10.1876035 | 31 
20 | 9. $125444 98810455 | | _9-931495g. 10,:635c11 101189545. 10.1874556 30 
L.Co-Sine. | L. Sine. | ' Le Co-7 0-Targ. "I Tangent. = | L. "Co-Secanto L. ecant. M | 
"NV an EGREES. * 
| of the | Chiefe ſt Places of 1] the World. | 
North| E aſt North | E _ 
The Places Names. |Latitud| Longit. The Places Names. _ |Latitud.| Longit 
D. M]D. M. D, _ 
—_ Hatcraſs 35 49155 46 Cape Brama oO9 21 pos 16 
pe Fara 34 ©6169 56 Cape Dasbaſlas 08 2053 11 
Cape de Catocha 21 23180 37 Suramo 26 og5o 56 
Cape de Camaron 16 051/76 19 zurinam Of $9149 $2 
I 2 
Cape de Gratias Is 31/70 F6 
Cattergaine 10 24/65 c6 . 
Bay Tonto 12 1c(62 26 The Weſt-India 1Nands. 
Cape Sr. Roman 11 $5160 36 Defonſſeaca Iſland 12 23/43 20 
Cape Dacodara 11 o8jz6 38 La Burmuda 32 25156 ©0 
Cape I rag, or 2 Points [11 17lzs at Behama 27 5773 ©o6 


Gg 


ABLE of Natural and '® 


420 DEGREE S. 


N. Sine. [N. Co-Sine. N. Tangent.\N. CorTang N, .Secant. |N.Co-Secant, 
a ca cd cm _— — — a 
£4944%0 | 7604060 | 8540807. | 11798496 13150870 
| 6496692 | 7602170 8545539 | 11701601 13154139 
* 32 | 6498903 | 7600280. 8550873 | 11694712 13157410 
- 23-| 6501114.| 7598389 8555910 | 11687827 13160684 
* 34 | 5503324 | 7596498 8360950 | 11680947 1316396l 
[+35 | $595533 | 7594506 8565992 | 11674071 13167241 
(35 | 5507742 |_ 7592713. 8571937 | 11667200 13179523 
EL 37 | 6529950 | 7590820 8576084 | 11669334 1317380$ 
FF 38 | 6512158 | 7528926 8551133 | 11653472. 13177096 
© 29-1 6514366:;| 7587031 $586185 | 11646615 12180386 
© 40 | 6516572. | 7585136 8591240 | 11639763 13183679 
b: 2 41 6518778 | 7583240 8596297 | 11632916 13186975 
© [4.42 |_$520934 | 7581343 | 8501357 |_£1620073_ _13199274. 
Tas. 6523189 | 7579446 8625419 | 11619234 13193576 
[#44 | $525394 |} 7577548 8611454 | 11612400 12196881 
1345 | 6527598.| 7575650 8516551 | 11605571 13200188 
43 46. | 6529hot.| 7573751 $621621 | 11598747 13203498 
$47 | 6532994 | 7571851 $626693 | 11591927 13206511 
þak | 6534206 | 7569950 5631768 | 11585111 | | 13210126 
1749-| 6535408 | 7568049 8636846 | 11578301 13213444 
- $0:| 6535609 | 7566147 | 8641926 | 11571495 13216765 
” 15. 6540319 | 564245 | 1 8647009 | 11564693 13220089 
52. 6543010-| 7562342 | * 8652294 | 11557596 13223416 
5 53.| 6545209 | 7560439 8657181 | 11551TI94 13225745 
+ [:54_| $547493 | 7558535 _$662271- | 11544310 | 13230077 
155 6549606 «| 7556530 $667364., |.11537532 + 13233412 
1 56-| 6551804 | 7554724 | 8672460 | 11530754, 13236750 
1 57-| 6554001 .| 7552218 $677558 | 11523979 I 3240091 
4 58 | 6555tg8:| 7550911 $682659 | 11517210 13243435 
iS9 | 6555394 | 7549004 | $687762 | 11510445 13246781 
{60 | 6560590 | 7547096 | $692868_| 11503634 13250139 
+ |[V. Co-Sine.i. N, Sine. N.Ce-Tang.| N. Tangent. N.Co-Secamt. 
bn 49 DEGREES. 
| x E ''eA Tublt of the Latitude and Longitude 
3 OT TEE TT COOY : Nerth Weſt 
3 Mm Names. Latitud.| Longit.|. The Places Names. 
*S D. MID.. M4: 
W-. Meyis 25 2591-0 Yamatta 
' Signatro 26 - 18]68 45 Soamia 
| (Guatro . 25 47168 - 00 Javaqua 
/. |Guamina 25 15/679 53 Yamia 
' [Tiango - 24 33/66 30 St. John 
 [Guanahimo 23 $50j66 39 Santa Cruce 
 tMayagnana 23 05166. 51 {Anguilla 
- |Caycoſs 22 05164 31 Sr. Martin . 
= [lnagua i21 19167 03 Barbada _ 


£ l 
_—_ *; 


_—OCTeT 


_ 
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 Greifnd Sines  Tangents, and Secants. 


235 
—— SS, _— 

M}j £4 L. Sine. 2 _L. Co-Sine. L. Targent. | I. Co-Tang. _ £. Secants | £00 L. Co-Secant, | Rh 
730 | 9:8125444 | 9-b810455 | | 9:9314989 | 19:0555011_ 10-1139545_ 10-1874556_ 

31 | 94 "98126923 | 9:8809376 | 9-9317547 | 10-0632453 161199624 | 10.1$73077 

32 | 9-3128401 | 9-8580$296 9-9320105 .| 109679895 10-1191704 | 10.1871599 

33 | 9-3129875 | 9.-8807215 9-9322662 | 10.0577335 | 10-1192755 | 101879122 | 27 

24 | 9+3131354 | 9-5806134 9-9325220 | 10.0574750 | | 19-1193866 | 10.1863645 | '2S 

35 | 9-8132829 | 9-5305052 9-9327777 | 10-2672223 10-1194943 |] 101867171 

36 | 9.8134393 | 93803970 | | 9:9339334 | 12-£663665 | | 10-1196939 | 10. 10-1865697 | 

27 | 9-$135777 | 9+ 8802887 9+9332590 | 10. 10.0667 1 | £0) 10.-1197[13 | 10. 10.1864223_ 23 - 

28 | 9. 8137250 | 9.8$01803 9-9335446 | 10-2654554 10.1198197 | 10-1862759 | 22:; 

29 | 9-5138721 | 9.8800719 9+9335003 | 10-0661997 10.1199251 | 10.1961299 | 21 

40 | 9-3140192 | 9.3799524 9+9342559 | 10-0659441 10.1200366 | 10.1859$08 | 20 
41 | 95141692 | 9.57985 48 9-9343114 | 10-0656356 10.1201452 | 10.185$338 | 19 
42 | 9-8143131 | 9-8797452 | |_9:9345672 | 10-0654330 | |_10.1202538 | 101556869 | 13; 
43 9-$144600 9. 9:8796375. 9+9345225 | 100651775 10.1203625 | 19-13855400 | 17 
44 | 9+3$146567 | 9.8795257 99350780 | 10-0649220 10.1204713 | 101853933 | 16 
45 | 9+8147534 | 9.794199 949353335 | 100646565 10.120580TE | 10.1852466 | 15 
45 | 9.8143999 | 9.8793110 9-935585g 100544111 10.1226590 | 10.1851001 | 14: 
47 | 9-8150464 | 9.8792021 949353444 | 10-0641555 10.1207979 | 10.1849535s | 13 : 
48 | 9.8151928 | 9.8790930 9+9360998 | 10.0639002 | | 10-1299070 | 101848072 | 

49 | 945153391 | 9.8759540 99363552 | 10» 0-0636443 10.1210169 | 10. 13456099 

50 | 9-8154554 | 9.788743 9-9366105 | 10-0633595 10.1211252 | 10-1845146 

51 | 9.8156315 | 9.8787556 9-936$659 | 100631341 10.1212344 ,| 10-1843685 

52 | 9-8157776 | 9.8786563 9-9371212 | 10.0628788 10.1213437 | 10.1842224 | 

53 | 9:3159235 | 9.8785470 9-9373765 | 10.0626235 10-1214530 | 10.1840765 
_54 | 9.8160694 | 9.38784376 $-9376318 | 10. ,0622532_ 10.1215624 _19.1539306 

55 | 99162152 9.8783251 949378871. 10-0621129. 10-1216715 | 1041837945 

56 | 9.$163609 | 9.8982186 9.9351423 | 100618577 10.1217$14 | 10.-1836391 | 

57 | 9-8165066 | 9.8781090 9-9383975 | 100616025 10-121$910 | 10.1 $34934 

53 | 9-8166521 | 9.8779994 9-9336527 | 10.061347} 10.1220006 | 10.1 333479 

59 | 9+8167975 | 9.89778896 93389979 | 10.0610921 190.1221104 | 19-1832025 
_60 | 9.8 $169429 | | 948777799 _ 949391631 | 10.0608369 _ 10.1222201 | 101830571 

L. Co-Sine, | L. Sine. L.Co-T ang. | L. | L.Tangens. "L. Co-Secant, | I. Secant. 


49 DEGREES. 


of the Chiefeſt Places of the World. 


North | Weſt North 
The Places Names. |Latitud.| Longit. The Places Names. + | Latitud.| Longit, 
D. M./D. M. D. M.D. 
Antego 16 32154 52 Sr. Vincent [2 5o'54 
Daſſijada 16 oolg4+ 36 Guardadupa 16 ools 3 
Marigallatita IS 41/55 26 Monſerrat 16 2055 
Dominica I5 oofss of Maves 17 o0g6 
Mattalina 14 20/54 44 Se. Chriſtophers 17 30/56 
Sr. Lucia 13 3064 43 [land Devas Is $7157 
—— [Barbadus 13 1052 F$ [ſand Blanco 12 2056 
Tobago ? . ji a at Margiita 11 0 
Point Degallaia | 10 45i53 31 Turtuga [1 
Granada 12 10j54 32 Iſland Derickilla l12 roles 
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236 4 T: ABLE of Þ tural and _ © 
| Ur at DEGREE E S. 
FM | YN. Sine. [N.C 0-Sine.| V. Taugent.|N, Co-T ang N. Secant. N.Co-Secant. 
$* o | 6560590 | 7547096. $632868 | 11503634 | 13250130 | 15242531 | 60. 
- x | 6562785 | 7545157 8697975 | 11496928 13253492 | 15237433 | 59 
F 2 | 5564980 | 7543278 8703087 | 11490176 13256537 | 15232339 | 58 
+ 3 | 5567174 | 7541363 | $703200 11483429 13260194 | 15227250 | 57 
* 4 | 5569367 | 7539457 8713316 | 11476657 13263554 | 15222166 | 56 
+ +5 | 5571569 | 7537546 $718435 | 11465949 | 13266918 | 15217057 | 55 
FF 6 | 6573752 | 7535534 | 8723556 | 11463215 13270254 15212012 | 54 
£ 7 | 6575944 | 9533721 8725630 11456485 13273653 "15206942 | 53 
$ | 6575135 | 7531208 8733806 | 11449762 13277025 | 15201876 | 52 
* g | 5580326 | 7529594 8738935 | 11443041 13280399 | 15196815 | 51 
to | 6582516 | 95297989 $744067 | 11436326 13283776 | 15191759 | 50 
xx | 6584706 | 7526065 $7492021 | 11429615 13287156 | 15186708 | 49 
2 6586395 | 7524149 _ $754338. 11422905 13299539 | 15181661 | 4$ 
'x23 | 6589083 | 7522233 8759478 | 11416206 13293925 | 15176619 | 47 
" 14 | $591271 | 7520316 8764620 | 11499508 13297314 | 1517155Ll | 46 
x5 | $593455 | 7518398 8769765 | 11402815 13300706 | 15166548 | 45 
T 16 | 6595645 | 7516480 8774912 | 11396126 13304100 | 15161520 | 44 
* 47 | 6597831 | 7514561 8780062 | 11399441 13307497 | 1515496 | 43 
x8 | 6600017 | 7512641 | 8785215 | 11352761 _13310897 | 15151477 | 42 
6602202 ' 7510721 8799370 11376085 13314309 | 15146462 | 41 
6604386 | 5508800 8795528 | 11369414 13317706 | 15141452 | 40 
6606570 | 7506879 8800689 | 11362747 133211I5 | 15135447 | 39 
6608753 | 7504957 8805852 | 11356055 13324527 | 15131446 | 38 
6610936 | 95030934 8811018 | 11349427 13327942 | 15126450 | 37 
_24 _6613118 7501111 _ $816186 | 11342773 | _13330359_| 15121459 | 36 
4+ ' 6615300 ! 2499187 | 8821257 | 11336124 13334779 | 15116472 | 35 
| 26 | 6617481 | 7497262 $826531 | 11329479 13338202 | 15111489 | 34 
= 27 | 6619662 ' 9495337 8831707 | 11322839 | 13341625 | 15106511 | 33 
20 6621842 | 7493411 $836886 | 11316203 13345057 | 15101538 | 32 
1- 29 | 6624022 | 7491484 8842068 | 11309571 13343439 | 15096569 | 31 
30. | 6 6626201 | 7489557 8847253 | 11302944 1_13351924 | 15091605 | 30 
2 IN. Co-Sine.” N, Sine. N.Cs&-Tang.| N. Tangent. N.Co-Secant.\ N. Secant. | M 
4 43 DEGREES. 
| b- = eA Table of the Latitude and Longitude =$4 
H © | North, Eaſt 
| The Plates Names. |Latitud.| Longit. The Places Names. 
3 D. MD. M. 
-TBoca 12 19 58 53 eſt end of Jamaica 
Mznd Deavos. 12 29159 22 The Eaſt end of Cuba 
s 2 12 32]60 54 Caimanis 
4JQuiſſ 12 25/60 39 rand Caiman 
B floagos ji2 2061 F5 Santavilla 
F end of Hiſpaniola- [18 47162 28 Moſquito 
e off Hiſpaniola |18: 364 5 uanabo. 
Por end of Hiſpaniola [18 25j68 26 uanabimo 
end of: Jamaica 18 od: 58 0zumal 
ica Harbour 18 169 | aſalleeranas 
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Artificial Sines, ener = Secants. — . 
— 4i DEGREES. "0M 
M | £4. Sine. £. C o-Sine. L. T argent. L. « Co-Tang. am” Secant, L. Co-Secant, : 
= 0 | 9-8169429 9+8777799* 9:9391631 | 1 10,06083 369 10. 1222201 _ | _10-1830571_ | 60 
—T | 9-8170882 9+ 8776700. 949394182 | 10. 0625818 10. $1223300 10-1829118 $9 
2 | 93172334 | 9+3775501 99296733 | 10-0603267 10.1224399 | 10-1827666 | 58 
2 | 98173785 | 9-5774501 9-9399254 | 100600716 | | 10.1225499 | 10.1826215 | 57 
4 9-$175235 9+87734091 9-9401335 | 19.9599$165 10-1226599 | 10-1524765 | 56 
5 300 | 9-9404385 | 10.0595615 10-1227700 | 101823315 55 
6 | 9-81: $178133 | 943771198. 9+9406936 10. 10.9593064 10. 1225502 10, 1521567 | 54 
—| 9 -$179581 TY 98770096 9-9409466 | 10.0590514 | | 10.1229904 | 10.1820419 | 53 
8 | 9. $181028$ | 9+-876$993 9.9412036 | 100587964 10.1231007 lol 818972 $2 
9 9.8132474 | 9-3767889 9-9414555 | 10.0585415 10.1232111 | 10.1817526 | 51 
to | 9-3183919 | 9+-£766785 9-9417135 | 10-2582565 | | 10.1233215 | 10.1816081 | 50 
11 | 9-38185364 | 9-8765680 9.9419684 | 10-0580316 10.1234320 | 10.1814636 | 4 
12 | 9-8186507 | 93764574 | | 99422233 | 100577767 | | 10.1235426 101813193 | 4 
13 | 9: $188250 | 9.876346 9-9424782 | 1040575218 10-1836532 | 10. 1811750 47 
14 | 9-8189692 | 9+ 876236l 9-9427331 | 10-0572669 10-1237639 } 10.1$10308$ | 45 
15 | 9-3191133 | $9-58751253 9-9429879 | 10-0570121 10-1238747 | 10.1808867 | 45 * 
16 | 9-8192573 | 95760145 9-9432428 | 10.0567572 Lo-I239355 | 10.1807427 | 44 
17 | 93194012 | 98759936 9-9434976 | 10-0565024 10.1240964 101804988 43 
18 |_9:3195450 | 9-3757927 | | 99437524 | 109-2562476 | | 10-1242073 | 10.1804550 | 42 
19 9.8196588 | 98756816 9-9440072 | 10» 20559928. 10.1243154 | 10.1$03112 | 41 
20 | 9-8198325 | 948755706 949442619 | 10-0557381 10.1244294 | 10.1$01675 | 40 
"| 21 | 98199761 | 938754594 9-9445166 | 10-£554834 | | 10-1245496 | 10.1$00239 | 3 
22 | 93201196 | 98753482 9-9447714 | 100552285 10-1246518 | 10.1798gog | 3 
23 | 98202630 | 9-8752369 9-9450251 | 10-0549739 10.1247631 | 10.1797370 | 37 
| 24 |_9:3204063 | 9:3751256 9.9452507 | 19-9547193 | | 10-1248744 | 10.1795937 | 36_ 
25 | 9+8205496 | 9+3750142 942455354 | 10-2544645 | | 10.1249858 | T0:1794508 | 35 
26 | 9:8206927 | 93749027 9 9457900 | 10.0542100 10.1250973 | 10.1793073 | 34 
27 | 9-8208358 | 9-8747912 9+9460447 | 100339553 19.12520838 | 10.1791642 | 33 
23 | 9-8209788 | $+8746795 9-9492993 | 100537007 10.1253205 | 10.1790212 | 32 
29 | 98211217 | $+3745679 99465539 | 19:0534461 10.1254321 | 10.1788783 | 31 
30 | 98212646 | 9.3744561_| | 99458034 | 10.0531916 | | 10.1255439 10.1787354 | 30 
L. Co-Sine. | LI. Sine. L. L, Co-Tang. | L. Tangent. L. Co-Secant. | Z. Secant, | M 
48 DEGREES. 
of the Chiefeſt Places of the World. 
| North | Eaſt 
The Places Names, |Latitud| Longit The Sea-Coaſts of Brafilia. 
| , MD. M. 
The Hand Delas - *— 58 Nerth | Ef 
| The Places Names. |Latitud.| Longit. 
Abraio 25 5994 00 | 
{Labarmaia 22 55193 16 'D. M. 
THand Dearanas 22 3603 14 The River Amazons 00 30 
JTriango 21 23/93 Oy [7 he Iſland of St. Paul [co 36 
FZarka 20 5093 co The Jſland of Aſcenſion 07 -Q6 
e Iſland of Prondanco [13 27]$z 16 4Cape Blanco ©2 
t, Andrea 12 4 57 'Iifland Rocas 03 ] 
INand Farnands [03 
4Abratho | 
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238 4 TazLE of Natural and © 
4t DEGREES. JS 26 
M | N.< Sine. | V. Co-Sine, N, Tangent.\N. Co-Tang. N. Secant. [N.Co-Secant.| 
"30 1 6626201 | 7459557.  $847253 | 11302944 13351924 | 15091605 | 30 
31 | 6628379 | 7487629. $552449 | 11296321 | 13355362 | 15086645 | 29 
32 | 6630557 | 7485791 $857530 | 11289702 | 1335803 | 15081690 | 28 
33 6632734 reve $852522 11233088 13362246 15276739 27 
24 | 6634911 | 7451542 $563017 | 11276473 13365692 | 15071793 | 26 
35 | $537087 | 7479912 $373215 | 11269572 13369141 | 15066852 | 25 
26 | _ 6639262 | 7477981_ $378416. 11263270 13372594 | 15061915 | 24 
237 | 5541437 | 7475049 8583620 | 11256674 13376049 | 15056982 | 23 
38 | 66436L1 | 7474117 8388826 | 11250081 13379507 | 15052054 | 22 
39 | 5545785 | 7472184 $394034 | 11243493 1338295% | 15047131 | 21 
49 | 6647959 | 747225 $399245 | 11236999 13386432 | 15042211 | 20 
41 | 6650132 | 7468317 $924459 | 11230323 13389899 | 15037297 | 19 
_42 |_6652304 | 7466332 _ $999675_| 11223754 13393369 | 15032387 | 18. 
43 | 5554475 | 7464446 8914894 | 11217183 13395342 | 15027481 | 17 
44 | $556646 | 7462510 8920116 | 11210616 13490317 | 15022580 | 16 
45 | 5558817 | 7460574 8925341 | 11294053 13493795 | 15017683 | 15 
46 | 6569987 | 7455637 8930569 | 11197495 13407276 | 15012791 | 14 
47 | 5563156 | 7456599 8935799 | 11199941 13410761 | 15007903 | 13 
48 | 6665325 | 7454760. 8941932. I 1184391. 13414245 15003920 | 12_ 
45 | 6567493 | 7452820 8946268 | 111779546 13417738 | 14998141 | 11 
50 | 6669661 | 7450881 8951506 | 11171305 13421232 | 14993267 | 10 
51 | 6671828 | 7443940 $956747 | 11164763 13424723 | 14988397 | 9 
$2 | 6673994 | 7446999 8961991 | 11158235 13423227 | 1498353t | 8 
53 | 6676160 | 7445057 89672383 | 11151706 3431729 | 14998670 | 7 
54 | 6678326 | 7443115 89724837 | 11145182 13435234 | 14973813 | 6 
55 | 660491 | 7441172 8977739 | 11138662 13438742 | 14968961 | 5 
56 | 6682655 | 7439229 8982994 | 11132146 13442253 | 14964113 | 4 
57 | 6684818 | 7437285 8988252 | 11125635 13445767 | 14959270 | 3 
58 | 6686981 | 7435340 $993512 | 11119127 13449254 | 14954430 | 2 
59 | 6689144 | 7433394 8998775 | 11112624 17452804 | 14949596 | 1 
= 6691306 | 7431445 = [1106125 13456327 | 14944765 | _o_ 
N, Co-Sine | N, Sinz. N.Co-Tang.\N, Tangemt. N.Co.Secam.| N, Secant. | M 
_” 48 DEGREES. 
| eA Table of the Latitude and Longitude 
South | Weſt | South | Weſt 
The Places Names, |Latitud.\ Longit. The Places Namer, |Latitad. Longit. 
D. M.D. M. D. M.D M. 
Str. Raphali 06 10,19 36 [land de Martin 9 00,08 03 
Cape S:. Auguſtin jo38 2518 28 land de Pidos 21 5205 51 
River Se. Mignal Og 30{19 Ol Cape Sr. Toma 21 4723 38 
The River Roal 11 24720 41 Gape Frio 22. 52124 43 
iver Gianda [14 4922 ©6 Cape Sr. Maria 35 oolg7 11 
Cape ce Abeotho 17 $2121 42 iver de Platta 35 $Ol45 52 
- (St. Harbara 18 11j21 c6 Port Sr. Juliano Fo ooſg2 30 
Ifand Aſcenſion 17 19|17 ol he Streights of Ma- ho p 
Trinidada Ig Soll4 24 gellane £2 39, T3019 | 
t. Maria Dagaſta 10 23812 14 pe de Santo Spirito [52 2053 20 
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Irtifci Sines, Tangens, 239 
qi DEGREES. "mA 
"M1 L-+ Sine. | Z. Co-Sine. Le. Tangent. \ L. Co-Tang, | i Z, Secant. 1 L.Co-Secan, | © 
3o | 98212646 | 93744561 | | 9.9468084 | 10:5531916 | | 10.1255439 | 10:1787354 | 30" 
731 | 93214073 | 9-3743443 99470630 | 10.0529370 | | 10.1256557 | 101785927 "29 
32.| 98215500 | 9-3742325 9-9473175 | 10-0526825 | | 10.1257675 | 10.1784500 | 23 
33 9.8216926 | 9+3741205 9-9475729 | 100524250 101253795 | 10-1783074 | 27 
24 9.8218351-| 9-8740085 949474265 | 102521735 10.125991l5 | 10-1781649 | 26 
25 | 9+ .$219775 | 9$+3733955 9-9480810 | 10-2519199 10-1261035 | 101780225 25 
36 | 93221198 | 9:5737844 | | 9:9483355 | 10-0516645 | | 10-1262156 | 10.1778802 | 24 
37 9Q.8222621 9.8736722_ 9-9455899 | 10.0514101 10.1263278 | 10.1777379 | 23. 
28 | 9-3224042 | 9-3735599 9-9453443 | 10-0511557 10.126440l | 10.1775958 | 22 
39 9.3225463 | 9+5734476 9-9499937 | 10-250g013 10.1265524 | 10.1774537 | 21 
9.8226883 | 9+5733352 9-9493531 | 10-0506469 | | 10.1266645S | 10.1773117 | 20 
- y 9-$228302 | 93732227 9-9495075 | 10-0503925 10.1267773 | 10.1771698 | 19 
| 4 i 98229721 | 9+ 95731102. 9+94956t9 _10.0501381. _10.12658g5 | 10.1779279 | 18 
\ 9+ 28231138 | 9- 9:8729976+ 9-9501162 | 10.0498538 10.18750024. 10.1776862 | 17 
| | 9-8232555 | 93723845 99503705 | 10.0496295 10-1271151 | 10.1767445 | 16 
45 | | 9.8233971 | 95727722 9-9596248 | 10.0493752 10-1272275 | 10.1766025 | 15: 
45 ' 9+3235386 | 9-5726594 9-9508791-f 100491209. | 10:1273406 | 10.1764614-| 14 
47 | 93236800 | 9-8725466 9-9511334 | 10.04838666 10.1274534 | 10.1763200 | 13 
48 * 9.323821}. _$+8724337 9.9513976 / | 10-0486124 10.1275663 : 10.1761787 | 12 
49 "9:8239626 - 9+8723207- 9-95I6419 | 10. 10.20482581 | | 10.1276793 10-1760374 It 
50 | 9-8241037 | 9+5722076 9.9518961 | 10.048103g. 10.1277924 | 10.1758963 | 10 
51 | 9:38242448 | 9-8720945 949521503 | 19-0478497 | | 10-1279055-| 10.1757552-| 9 
52 | 9:8243858 | 98719813 9-9524045 | 10-0475955-] | 10-I280187 | ro.t756tq2 | 8 
52 | 9-38245267 9.37186$1 9-9526587 | 10.0473413 þ | 10-1281319.] 10.1954733 7 
54 | 98245676  9.38717548 949529125 | 10.0470872 10.-1232452  10.1753324 | 6 
65 "9.3248083 9.8716414 99531670 | 10.0468330 10-1233586-| 10.-1751917 | 5 
56-| 9-3249490 | 9-3715279 9-9534211 | 10.0465 78g. 10.125472T | 10.1750510 | 4 
57 9:8250896'| 9:3714144 949536752 | 10.0463248 10-1235856 } 10.1749t04 | 3 
58 | 9-$252301 | 9-8713008 9.953929} | 10.2460797 10.1236992 | 10.1747699"} 2 | 
69 | 98253705 | 9+3711872 9.9541834 | 10.09458166 10.1288128 | 10.1746295 | 1 
60 | 98255109 | 9:3710735_ 9-9544374_|_10-0455626 | | 10.1289265 | 10.174489t | © 
L. Co-Sine. | L. Sine, ) |. Co-Tang. | I. Tangent. L. Co-Secant. | I, Seca, | M 
| 48 DEGREES. 
of the Chicfeſt Places of . the World. 
South. | Weſt. | South | Weſt 
The Places Names, |Latitud.) Langrt. The Places Names.. |Latitud| Longit. 
D. MD. M. | D. MD. M. 
Cape -Viftoria., Weſt? = - . Nova Albion , or New. 
end of the Streights ja . 3007 oy England , in the\ p oolhes q 
Lima, Cape 12. co30 3c South Sea, the back! + " 5 
Cape Guya,Cape Blanco 'os 1085 30|' ſode of it 
Cape St, Franciſco 01 30j80 3u Cape de Fortuna (An ,olrnaBreh 
Cape Ser; Frances North | Weſt. ar. fra, T5 FORTE 
zint de bon matre 07 3080 oop inſulz Salamonis So. Lat. W. Lon. 
embre ds Dios, W. Sea.10 o077 30 Nombre de Jeſus ©5 FOl169. 30 
Tapan Inſule aps wy : 
Cape de Buena Deſco 'o1 S.ool155s cf © 


"_ 


', 


"'L E "of . Nathr 


Fand = 


| 4 64 _—_ DEGREES. 

M | N. Sine. 4 V. Co-Sine. N. Tangent. N. . Ce-Tanrg. N. Secant. |N.Co-Secant., 
19} 6691306 7431448. 9904041 11106125 13456327 | 14944765 | 65. 
—T | 6693467 | 7429501 9029399 | 110999539 13459553 | 14939940 | 59 
- 2 | 5695625 | 7427554 9914580 | 11093149 13463382 | 14935118 | 5g 
> 2 | 6697783 | 7425626 golg354 | 11056633 13469914 | 14939301 | 57 | 

4 | 6699948 | 7423657 9925131 | 11080171 13479449 | 14925488 | 56 | 

5 | 6702107 | 7421708 99394Ll | 11973693 13473937 | 149206$0 | 55 
, 6 | 6704266 | 7419758 99235694 | 11067219 13477525 | 14915375 | 54 
> | 5706424 | 7417808 9949973 | 11062730 13481072 | 14911076 | 53 
-$ 6708582 | 7415857 9946267 | 11054254 13484619 | 14906280 | 52 | 

9 | $710739 | 7413995 9051558 | 110479523 13485163 | 145901489 | 51 
10 | 6712895 | 7411953 | * 9956851 | 11041365 13491721 | 14896703 | 50 
11 | 6715051 | 740000 ' 9962147 | 11034912 13495277 | 14591920 | 49 
12 | 5717206 | 7408046 9067446 | 11025463 13498536 | 14887142 |-48_ 
77 | 6719361 | 7406092 9972748 | 11022019 13502398 | 14882369 | 47 | 
| 14 | 6721515 | 7404137 9973053 | 11015575 13505963 | 14877599 | 46 
15 | 672366ek | 9402181 9083369 | 11009141 1350953L | 14872834 | 45 
16 | 6725821 | 7400225 9088671 | 11002709 13513102 | [4868073 | 44 
17 | 6727973 | 7399268 9093984 | 10996251 13516676 | 14863317 | 43 
18 | 6730125 | 7396311 | 9999399 | 10989856 13520254 | 14358565 | 42_ 
"19 | 6732276 | 7394353 9104619 | 10983436 13523834 | 14853817 | 41 
20 | 6734427 | 7392394 910994l | 10977920 13527417 | 14849073 | 49 
21 | 6736577 \ 73909435 9115265 | 10970608 13531003 | 14844334 | 39 
"22 | 6738727 | 7353475 9120592 | 10964201 13534593 | 14839599 | 38 
23 | 6740876 | 7386515 9125922 | 10957797 13538156 | 14634868 | 37 
24 | 5743924 | 7384554 | 9131255 | 10951397 13541751 | 14830142 | 36” 
"25 | 6745172 | 7382592 9136591 | 10945092 13545379 | 14325420 | 35 
26 | 6747319 | 7380629 9141929 | 109386l0 15548980 | 14820702 | 34 
27 | 6749466 | 7378666 9147270 | 10932223 13552585 | 14815988 | 33 
28 | 6751612 | 75376702 9152615 | 10925840 13556193 | 14811278 | 32 
29 | $753757 | 7374738 9157962 | 10919460 13559803 | 14806573 | 31 
30 | 6755992 | 7372773_ 9163312 | 10913085 _ 13563417 | 14801672 | 30. 
"IN. Co-Sme | N, Sinz. N.Co-Tang.\N, Tangent. N.Co.Secant.| N, Secant. | M 

47 DEGREES. 


eA Table of the Latitude and Longitude 


S 


-_ North | Eaſt 
The Eaſt-InCia Iſlands. The Places Names, |Latitud.| Longit. 

D. M.D. M 

North | Eaſt Niobar nag <eF ' 

The Places Names. |Latitud.| Longit. mare WIPER "8 ue : + 
D. MD. M. ;fland Ruſta Og FOlt14 33 

Hipon Iſland 06 45125 20 Quarinibar 11 10/114 44 
Bantam, Eaſt-India 06 151125 34 Chitra Andomaio 12 O0[I14 41 
Jamba Iſlands ol 4g|125 2 [land Dandemajo 13 Ooſ114 39 
uth end of Sumatra [og 52/125 4 Iſland Decocols I4 3O[I15 12 
Middle of Sumatra O1 30120 49 Celloan O07 50\l 98 39 
North end of Sumatra jos 28116 35 Doda Safia Og 40] 93 02 
aſpala oF 40l116 29 29, Andaio 11 30l 90 Fl 


nn ab Artificial Sines, Tangents, an nts- 241 * 
4 DEGREE S. — 
"M | L. Sine. | L. Co-Sine. L. Tangent. | L. Co-Targ. | L. Secant. | Lo Co-Secant, © 
© | 9:3255109 | 943719735 949544374 10-0455626 | 101299265 19.1744*31_| 60. 
"1 | 9+8236512 | 948709597 | 9+ 29546915 10.0453055 | 10-1299493 | 1041743455 | 59,1 
2 | 9:3257913 | 93703458 9.9549455 | 10-0450545 | 10-1291542 | 10.1742037 | 584 
2 | 9:3259314] 9-5707319 9-.9551995 | 10-04 45005 10-129268$l[-| 10.1 740656 | 57 
4 | 9+3250715 | 9+ 5706179 949554535 | 10-0445455 | 19-1293321 | 1041739235 | 56 
6 | 9.3262114 | 9-5795039 9-9557975 | 10.24 42925 | | 10-1294961-] 10.1737356 | 55: 
6 | 98263512 | 9+5; «3793398. 9:-9559SL5 | 10:5442355_| | 10» 1296102 | 10. 1736435 _54- 
7 | 9+ 8264910 | 9. 9:8702756 9+9562154 | 190437545 10-1297244 10.1735099 53: 
$ | 9.8266307 | 9.570[613 9.9564694 | 10.2435 306 10-1293787 | 10.1733693 | 52: 
9 | 95267793 | 9:.3709470 949567233 | 10-0432767 | 10-1299539 | 101732297 | $1 
10 | 9-3269098 | 9.3599326 9-9569772 | 10-0439228 | | 101300674 | 10.1730992 | 59. 
11 | 95270493 | 9.5695182 9-9572311 | 10-0427638g | | 10.1301818 | 10.1729507 | 49. 
12 | 93271867 | 9:8597037 | | 9:957450. | 10-0425159 | | 19:1302963 | 10.1728113 | 48 
13 | 9+3273279 | 9+ «5695891 9+957735%9 | 1042422611 | 10.1304109 | 19-1726721 | 47. 
14 | 93274671 | 9:3654744 949579927 | 1040420073 | 19.1305256 | 1061525329 | 4 
15 | 93276063 | 9-3633597 9-9582465 | 10-0417535 | | 10-1306453 | 101723937 | 45 
16 | 9-$277453 | 9-$692449 9-9585024 | 10.0414996 | | 101307551 | 10-1722547 | 44. 
17 | 9-3278843 | 9.8591301 9.9587542 | 100412458 10.1308699 | 10.1721157 | 43 | 
18 | 9-8: $230231_ 9. 9.8690152. 949590030 10-2409920 | | 10. 1309848. _10.1719769. 42 
19 "9-$281619 9+.36$9902 9» 949592618 1000407382. 10, 1310995. 101718380. 4t. 
20 | 98283006 | 9.267851 99595155 | 10-94048 45 10.1312149 | 10.1716994 | 40 
21 | 9328439} | 9.856700 949597693 | 10-0402397 | | 10-1313300 | 10.1715607 | 39 -|: 
22 | 3-8285778 | 9.3635545 9-9620230 | 100399779 19:1314452 | 10.1714222 | 33+ 
23 | 9-$287163 | 9.8634396 9-9622767 | 10-0397233 101315624 | 10.1712$37 | 37 
24 | 9-8288547 | 9.8683242 | | 9:9605355 | 19-2394695 _ | 10-1316758 | 10-1711453 |_35-} 
2s | 9.8289930 | 3.3682088 9. "$:9507812 | 100392158. 10-1317912 | 10.1710070 | 35 
26 | 9+8291312 | 9.8630934 9.961037$ | 10.0385622 | 10.1319066 | 10.1708688 | 34” 
27 | 9-38292694 | 9.8679779 9-9612915 | 10-0337955 | 10-1320221 | 10.1707306 | 33 
28 | 9:38294075 | 9.867362} 9.9615452 | 10-0334543 19-1321377 | 10-1705925 | 32 
29 | 9+3295454 | 93697466 9-9617988 | 10.0352012 | 19.1322534 | 10-1704546 | 31 * 
30 | 9-3296833 | 9.8676309 | |_9:9629525 | 10.9379475_| [_10-1323691 | 10.1703I67 | 30 
L. Co-Sine, | L. Sine. 'L.Co-T Tang. L.Tangem. | L. Co-Secant. i L. Secant. M 
47 DEGREES. 
5s | 
of the Chiefeſs Places of the World. 
South | Eaſt South | Eaſt } 
The Places Names. |Latitud Longzt. The Places: Names. |Latitud.| Longit. 
| D. MID. M D. MD. M/ 
Garine lo Fgclyo 5F6 Adu o5 3983 zo| 
Ow Og 05194 29 Degomo 02 40/37 35 
uballa 08 53131 07 Piedros Blancho :6 1076 F | 
Iſland de Proſot 10 23/90 55 Diego gratiola o3 30h$ 1 
iſland de Zocha 11 12/90 45 Set Hermanas 03 o2fo 2g 
horebaman 12 32/87 55 Domes Caicuhas j3 21165 - 
catra 12 1%74 O1 Iland QuellalÞo 03 4064 2 
bdelcari 412 12/71 44 Almaranta [93 5716g -2 
poluaria Jog S. 2clgo Fo Agnalaga 09 0066 1x5} 


Hh 
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i A ABLE of Natural = 
* 42 DEGREES. 
> M | N. Tine. N. N. Co-Sine. N. Tangent.' N. C9- Tang. N. Secant. |N,C0-Secant. 
[30 | 6755902 | 7372773_ 9163312 | 10913085 -13563417_ 14801372 | 30 
+ 31 | 6758046 7372808 | "9168565 | 10996714 | 13567034 | 14797176 | 29 
32 | 6760190 | 7365842 9174020 | 10900347 | 13570654 | 14792433 | 28 
33 | $762333 | 7366575 9179379 | 10893953 | 13574277 | 14787795 | 27 
34, | 6764476 | 7364997 9184740 | 19587524 1357799} | 14783111 | 26 
:25 | 6766618 | 7362939 919204 | 10551265 13551532 | 14778431 | 25 
+26 | 6768760 | 7360971 | 9195471 | 10574915 |. 13535164 | 14773755: | 24 
37 | 6770901 | 7359902 9200341 | 10863571. | 13588500 | 14769084 | 23 
28 | 6773041 | 7357032 9206214 | 10562223 | 13592435 | 14764417 | 22 
'39 | 6775181 | 7355061 9211590 | 10555955 13595980 | 14759754 | 21 
140 | 6777320 | 7353090 { 9216968 | 10549554 13599725 | 14755095 | 20 
[41 6779459 | 7351115 92223509 | 10343223 13693372 | 14750440 | 19 
142 | 6781597 | 7349146 | 9227734 | 19535396. 13607023 14745790 þ.18_ 
43 6783734 7347173 | 9233122 108305723 113610677 14741144 | 17 
| ' 44 678587l | 7345199 9235512 | 103824254 13614334 | 14736501 | 16 
145 | 6788007 | 7343225 9243995 | 10517939. 13617995 14731564 | 15 
146 6790143 | 7341250 92493291 | 10811629 | 13621658 | 14727230 | 14 
47 | 6792278 | 7359275 9254799 | 10305321 | 13625324 | 14722600 | 13 
48 6794413 | 7337299 _ 9262101 | 10793018 { 13623994 | 14717975 | 12. 
+ (49 | 6796547 | 7335322 9255506 | 10792718. 13632667 | 14713353 | 11 
250 | 6798651 | 7333345 9270914 | 10786423 | 13636343 | 14703736 | 10 
51 | 6800814 | 7331367 9276324 | 10780132 13640022 | 14704123 | 9 
52 | 6802946 | 7329355 9231738 | 10773544 | 13643704 | 14699514 |' 8 
-$3 | 65050758 | 7327409 9257154 | 10767561 | 136473%9 | l46949lo | 7 | 
54 | 6807209 | 7325429 _ $292573_| 10761252 13651075 | 14690309 |_6_ 
"55 | 6809339 | 7323448 | 9297996 | 10755006 13654770 | 14685713 | 5 
4:56 | 6811469 | 7321467 | 9303421 | 10748734 13658464 | 14681120 | 4 
$57 | 6813599 | 73 [9435 9308849 | [0742457 13662162 | 14676532 3 
-'58 | 6815728 | 7317503 | OE 1073620} 13565863 | 14671948 | 2 
” 1 59 | 6817356 | 7315520 9319714 | 10729943 13669567 | 14567368 | 1 
8 60 | 6819984 .| 7313537 _$325151 | 10723657 13673275 | 14662792 | © 
3 N. Co-Sine | N. Sine. | N.Co-TangN. T ar,g?nt. N.Co.Secant.| N, Secant. | M 
3 NY | 47; DEGREES. 
eA Table of the Latitude and Longityde 
_ | South | Eaſt South | Eaſt 
\ The Places Names. Latitud.\ Loneit. The Places Names, |Latitud.| Longit 
F- D. M.D. M. T D.. M/D. M. 
A Afdore Has Og O5 65 O02 Tohn Demiz IO 4954 24 
”- ffohn. de Nava o9 0063 26 Comoro 11 20/55 48] 
oſmobodo ©O9 4061 52] Monhalla 12 11]56 25 
onatall 08 20/59 57 Foanna 12 Ogi57 03 
ipgnos. 09 30,58 16 Mayatta 12 40/57 55 
ohn de Comoro og co57 20 Sr. Chriſtophex 14 3056+ 03! 
emba OF . oglg3 30 John de Nova 17 20/55 29 
anziba . o6 26[53; 35]. \{Baſlasde India: 22 10j55 22} 
Mznfa o7 . 5alg3 os | _ I 


©" =>; LY 4 w- tO l _ 
Artificial Sines, Tangents, ana$ec: 
— DEGREES. "Y "Y 
M | L-Sme. { L. Co-Sing. _L. Targent. | L. Co-Tang. L, Secant. | L. Co-Secant, | 
' 30 | "9-8296333_ '9+9620525 | 19-0379475 | 101323691 _ 10. 0.1703167 | 
' 21 | ge $$299212 | 9. —_ TTY 9.9523061 | 1003769329 | | 10-1324849 101701788 | i 
' 32 | 9.$8239539 | 9+ $$673992 0.9625597 | 19-037440} 10-1326008 | 10.17004L1I | 28 
. 33 | 9.3300g66 | 9.5672533 9.9$25133 | 1940371567 10-1327167 | 10.1699034 | 27 
. 34 | 98302342 | 9+-5671673 9-3530659 | 19:0359331 19-1325327 | 19-1697555 | 26 
* 25 | 943303717 | 9-5670512 9-9533204 | 10.5366795 | 10-1329458$ ! 10.1699233 | 25 
| 26 | 9.8395091_| 95659351. 9-9635749 | 10.0364269 | | 1941330649 } 10-1694599 | 24 , 
27 | 9-$306464 9.8658189 9-3635275 | 10-0351725 104133111 | 10-1693536 | 23 
328 | 9+5307$37 | 9.3667026 9-9640S11 | 10.0359199 » 10.1332974 | 10-1692163 | 22 
"29 | 95309209 | 9.3665863 9.954334 10-0356554 19-1334137 | 10-169079l | 21 
40 | 9.$8310599 | 9.8554699 949645851 | 10-0354119 10.1335301 | 10.1659420 | 20 
41 | 9+5311950 | 9.5653534 9-9648416 | 10.0251534 | 10.1336466 | 10.1688050 | 19 
42 | 93313320 | 9-5562369 | 9+9650g51 | 10:0349049 191337631 | 10» _10.16865895 18 | 
43 | 0.33146S$ | 9. "9-8651203 | 9.365 3436 LO. 0246514 101338797. 10. 10.1685312 17 
44 | 9.3316056 | 9.8560036 | 9-96569020 | 104034390 10.1339964 | 10.-16$3944 | 16 
45 | 9+$317423 | 9. $55 $568 | | | 9-9658555 | 10,0341445 10.1341132 | 10-1652577 | 15 
45 | 9.831$75g | 9.$657700 9.955IToSg 10.0335911 1909-13423 0 | 10-16Sr211-] 14 
47 ! | 9.5320155 | 9.3556531 9436663523 | 10. 9335377 10-1343469 | 10.1679845 | 13 
48 | 9.8 9. $3205i9. 945 $6553 362. 943656157 10-0333543_ _10.1344635 10.19783431 12 
49 | 9.$322$53 | 9.3554192 949663692 | 10.033130$ | | 1041345905 | 101677117 | 11 
50 | 9-$324245 | 9.2653021 949671225 | 10-C325775 10.1346979 | 10-1675754 | 10 
SI  —_ ' 9.3551349 9$-9673759 | 10-0329241 | 10.134S151 | 10-1674391 S) 
52 | 5-8326970 | 9.8650677 $-9676293 | 10.0323707 | 10.1349323 | 10-1673030 | 8 
3 | 9-$32$331 | 9.8649504 9-9673827 | 10-0321173 10.1350496 | 10.1671669g | 7 
_54 | 9-5329691 | 943645331 99 631360 | 10.0315640 | 10.135166g | 19-1670309 | 6 | 
55 | 9+$331050 | 9.8647156 9. 949683 $93. 10. 0316107 | 10-1352344 | 10-1668950 | 5 
56 | 9.5332408 | 9.8645991 9:.9686427 | 1040313573 | 10.1354019 | 10-1657592 | 4. 
57 | 9-$333766 | 9.8644$06 9.9638g60 | 10.0311040 | 10-1355194 | 10.1666234 | 3 
53 | 9, 8525122 | | 9.8643629 9.-96g1493 | 10-0395507 | 10-135637l | 10-1664898 | 2 
| 59 | 9-$336475 | 9.5642452 9.9694026 | 10.0305974 | 101357548 | 10.1653522 I 
60 | 9 $3378333. | 9+ 5 $641275_ _$+9696559 | 10-0303441 | 10. 1358725 _10.1662167 _of 
L. Co-Sine. ' L. Sine. L. Co-Tang. | L.T angent. | L. CorSecant.! LIL. Secant. M 
47 DEGREES. 
_ ;: 
of the Chiefeſt -Places of the World. 
; | | South | Eaſt | South | Eaſt 
The Places Names. Latitnd. | Longit. The Places Names. \ —_ Longir.|{* 
Worth end of St. Lau- tl, Rf 5 John de Lisbone 25 24 68 z2/ 
rence ki J 3/ [ J4 Romoras '28 1931 21] 
Domlſcaicahas 20 50166 54 
o_—_ [20 20638 44 The Sea-Ceaſt on the Main Continent 
—__ Is 2070 43 im the Eaſt-India. 
Sr. Branda 19 12(b> 
England's Foreſt EP | 
ngia Is or 20 Fol74 . Malacca panel 
iego Roize 20 oglry 5 [Queda 06 471117 
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24 —_ 5 E : L E _— 
+ M-1 X. Sine. | N. Co-Sme.;. N. Tangent. |N Co-T ang | N. Secant. 'N.Co-Secantq 
|_| 6819984 T3397] 9325150 | 19723687 13673275 _|\_14662792_| 60. 
| 1 | 6822111 7311553 Ki 9339591. | 10717435 13676935 | 14553229 | 59 
' 2 | 6824237 | 7309568 | 9336034 | 10711187 13682699 | 14653652 | 58 
3 | 6826363 | 7307533. |: 9341479 | 10704943 13684416 | 14649088 | 57 
* 4 | 6528488 | 7305597 9346928 | 10698702 13688136 | 14644529.,] 56- 
5 | 6830613 | 5303610 9352350 | 10692466 13631859 | 14639973 | 55 
\ 6 | 6832737_ - 7391623 _ 93575834. 10686233 13695586 | 14635422 | 54. 
F7 6834561 | 7299635 9363292 | 10630004 13699315 | 14630875 | 53 
©: $-| 6836984 | 7297646 9368753 | 10673779 13793048 | 14626331 | 52 
* g | 6839107 | 7295657 9374216 | 10667558 13726784. | 14621792 | 51 
Z 6841229 -| 7293667. 9379683 | 10661341 13710523 | 14617257 | 50 
4 6843350-| 7291677 9385152 | 19655128 13714266 | 14612726 | 49 
| 6845471 | 7289686 9390625 | 10648918 @ | 13718011 | 14608198 | 45 | 
6847591 | 7287694 939610l | 10642713 | 13721769 | 14603675 | 47 
6849711 | 7285702 9401579 | 10636511 13725512 | 14599156 | 46 
6851830 | 7283709 | 9407061. | 10630313 13729263 | 14594641 | 45 
63853948 7281716 | | 9412545 | 10624119 13733026 | 14590130 | 44 
6856066 | 7279722 9418033 | 10617929 13736788 | 14585623 | 43 
6858183 | 9277727 | 9423523 10611742 13749553. 14581120. 42 
6860300 | 7275732 942901 7 10605560. 13744321. 14576621 41 
6362416 | 7273736 9434513 | 10599331 13745092. | 14572127 | 40 
6864532 | 7271740 9440013 | 10593206 13751867 | 14567636 | 39 
6866647 : 7269743 9445516 | 10587034 13755645 | 14563149 | 38 
6868761: ; 7267745 9451021, | 10580867. 13759426. | 14558666 | 37 
6870875. | 7265747 | 9456530 | 10574703 | 13763210 | 14554187 | 36 
6872988 | 7263748 | 9462042. | 10568544 13765998 | 14549712 | 35 
6875101 | 9261748 | 9467556 | 10562358 13770789 | 14545241 | 34 
6877213 | 7259748 9473074 | 10556235 13774583 | 14440774 | 33 
6879324 | 7257747 9475595 | 10550087 13778380 | 14536311 | 32 
6581438. | 7255746 9484149 | 10543942 13782181 | 14531852 | 31 
6883545. | 7253744 9489646- | 10537801 | 13785995 | 14527397 |_30_ 
[V. Co-Sine..  N. Sine. N.Co-Tang.l N. Tangent. N.Ca-Secavt.\ N. Secaxt. | M 
46 DEGREES. 
* eA Table of the Latitude and Longitude 
C North | Eaſt | North | Eaſt 
 - The Places Names. Latitud.| Longit. The Places Names, |Latitud.) Longit. 
* |: D. M.D. - M. D. MID. M. 
” [River de Care - 1o 451118 '54 Mongalar 12 40] 97 19 
> . [River Bengale _ 22 Og1j121-3 Dodall | 17 o1] g8 55 
\ icopoir.. 20 19,112 39l. Goa + 14 40] 57-01 
-  Samnabron 18 108 52) Chaul | 18 ic] 98 54 
> lArme Gon 14 351100 27 Calecut s Eaft-India {11 , 3} gz 5 
| [Naga Patam .. 11 - 21] 99.56 Macao #n the K. of Pegu {19 3c|[112 45 
+ {Cape Comorin O7 5o| 97. 39 Domon , 11 $54| 99 Ot 
;ochin O90 40O0|-97 2< Surat .. 21 OQ0| 99 36 . 
ant | io 48, 97-27) Dio ; 20 43] 96 F 


HE FE: Time, | ZE Co-Sine. | | IL. Tangem. -T; Tt. Seca. | E-Co-Secans | 
9:8337833 22. | 9-8641275 | | 9:9696559 | 10-030344L | |_10-1358725 | 101662167 | 60 
_—_ 9.339185 9. 8640096 9-9699091 | 100300909 - 10-1359904 | 10.1960812 | 59 | 
2 | 98349541 9-38638917 9-9701624 | 100298376 L0.1361083 | 10-1659459 | 58 
3 | 9-8341394 620927 99704157 | 10-0295843 10.1362263 |-10.1658106 | 57 
4 98343246 557 9-9706659 -| 1042293311 10.1363443 | 10.1656754 | 56 
5 | 9+8344527 4 $53 35376 9+9709221 | 10-0290779 10.1364624 | 10.1555403 | 55 
5 | 98345948 | 9:3634194 | | 9:9711754 | 199288246 | | 10.1365%05 | 10.1654052.| 54 
wes 9.8347297- 9+56330[1 949714256 | 10-02g5714 10.1366999 | 10:1652703-| 5% 
8g | 9.$348646 9+3631828 949716818 | 10-0233152 10.136$172 | 10-1651354-| 5+ 
9 | 93349994 9-8630644 9-9719350 | 10-0280650 12.1369356 | 10.1650006 | 51 
to | 9-8351341 9+8629469 9-9721882 | 10.027$118 10.1379549 | 101648659 | $6. 
11 | 9+$352638 08628274 9.972443 | 10-0275587 10.1371726 | 1041647312 | 49. 
12 | 9-3354933 |_9:5627088$ | | 9:9726945 [:19-9273955 | | 10-1372912 | 10-1645967 | 48 
13 | 9:$355375 | 9:  9:8625992 | | 949729477 | 10:0270523 | | 10.1373098 | 101644622 | 47 | .. 
14 | 9+$350722 | 9-3624714 9+-9732008 | 10.0267992 10.1375286 | 10.164327$ | 45: 
15 | 9+8358066 | 9-5623526 949734539 | 10-0265461 101376474 | 10-1641934 | 45 
16 | 9+8359408 | 9+8622338 9.9737971 | 10-0262929 10.1377662 | 10-1640592 | 444 
19 | 9-3360750 | 9-8521148 9.9739622 | 19-0260398 10-1378852 | 101639250 | 43 Y 
18 | 93362091 | 9-3619958 | | 9.9742133 | 12:9257867 | | 10-t38c042 | 10:1637909 | 42. 
19 | 98363431 | 9-3618767 949744654 | 10-2255336 101381233 | 1091636569 | 41 
20 | 93364771 | 9-5617576 9 9747155 | 10-0252505 10.1352424 | 10.1635229 | 40 
21 | 93366109 9.361639} 949749726 | 10-0250274 10-13383617 | 10.1633891-| 39 
22 | 9:8367447-| 9-36t5190 9+9752257 | 19-2247743 10-1384%10 | 10.1632553-| 38- 
23 | 9-8363784 | 9-56t3997 9+9754787 4 19-0245213 10.1386003 | 10.1631216*| 37- | © 
24 | 9-$370121-| 9-3612803 | | 9-9757318 | 100242632 | | 101387197 | 10.1629879- 36> 
"28 | 98371456 | 9-8611608 | | 9.9759549 | 10-0249151 | | 10-1388392 | 10.1628544 | 35» þ 
26 | 9-8372791 | 9-3610412 949762379: | 100237621 10.138958$ | 10.1627209 | 34» | 
27 | 9:3374125 | 9+3609215 9-9764909 | 10-02350g1 10.1390735 | ro.1625875"] 33+ 1 
23 | 9.8375458 | 95658018 9.9767440 | 10.29232569 10.1391982 | 10.1624542 | 32- 
29 | 9-$376790 | 93655921 99759979 | 10-0230030 10.1393179 | 101623210 | 31+ |*: 
20 | 9.3378122 2:3605622_ 949772502 | 10.0227500 10.139437S / 10.1621873 | 30 |” 
L. Co-Sine. | L. Sine, L, Co-Tarng. | I. Tangent.  L, Co-Secans. | Z. Seca, | M | £ 
of the Chiefeſt Places of the World. [74 
North | Eaſt North | Eaſt L 
The Places Names, |Latitud | Longit. The Places Names, |Latitud.| Longit. |" 
D. MD. M} 'D. MD: - M.| 
River Decinda 24 5s 3, 39 Magadox O2 3olgg9 241). 
Gudar 2 28 Molinda O02 S$.42/52 1 © 
4 59 , 4 5 
Cape Muchoaridan 25. 2182 35 Tanga” OF 2052: oll, 
Cape Ruſlilgat 22 o8F 39 ape Faſlto o8 O22 24| 
pe de Ponto '8 19799 9 Dagnada 15 1753 - 26] 
far | Iy £075 O4 Cape Corintes 23 3c|q48 Fill. 
ape de Matriaia Is 33/72 39 Cape Se. Marin 25 40[46 yglt 
don 13. 0366 - 56, River St, Lufſea 28 . 25146 og] 
zape Guardafuy IT 40/71 24 Bay Doliagoa 33 1343 gof- 
{Cape de Baſſos 0+  3ol6s - 19 | | 


mas i. 


oP 4 . 
Oo it ACT 


" - 
a. —_ 


— 


"XM av. Sine. N. Co-Sine. n= N, Co-Teng N. Secant. |N.Co-Secaut. 
o | 6883545 | 7253744. 9459645 | 19537801. F5; 13785985 | 14 _14527397 | 
31-|:6585655 | 7251741 9495175 | 1053166g 12789792. ; 14522946 | 7 
32 | 6887764 |. 7249738 9500709 | 10525531 13793602 | 14518498 | 28 
| 33 | 5589873 | 7247734" 9506245 | 10519401 13797416 | 14514055 | 27 
1 34 | 5891981 7245729 9511784 | 10513275 13801233 | 14509616 | 26 
35 | 5894089 | 7243724 9517326 | 10507153 133805053 | 14505181 | 25 
36 | 6896196 | 7241713_ 9522571 | 10591034. 13803877 | 14520749 | 24 
| 37 | 5898302 | 7239712 | 9523420 | 10494920 13812704 | 14496322 | 23 
38 | 6900407 | 7237705 9533971 | 10435805 13816534 | 14491598 | 22 
1 29 | 6902512 | 7235698 9539526 | 10482702 13325367 | 14457478 | 21 
4 40 | 6904617 | 9233690 9545033 | 10475595 13824204 | 14493063 | 20 
1 41 | 6906721 | 723168I - 9550644 | 10470498 12825044 | 14478551 | 19 
1.42 [_6918824 | 7229671_ 9556208 | 10464402 | 13831887 | 14474243 | 18 
| 8: 6910927 7227661 9561774 10458310 13335734 | 14469539 | 17 
1.44 6913029. | 7225651 9567344 | 10452221 13539534 | 14465439 | 16 
| 45 | $915131 |'7223640 9572917 | 10446136 13543437 | 14461043 | 15 
| 45 | $917232 | 7221628 9578494 | 10440055 13547294 | 14456651 | 14 
6919332 | 7219615 9584073 | 10433977 13851154 | 14452262 | 13 
6921432 | 7217602 9589655 | 10427994 13555217 | 14447378 | 12. 
6923531 | 7215588 9595241 | 10421833 13858363 | 14443497 | 11 
6925630 | 7213574 9600829 | 10415767 13862753 | 14439120 | 10 
6927728 | 7211559 9626421 | 10409704 13866625 | 14434745 | 9 
69298325 | 7209544 9612016 | 10403645 13870503 | 14430379 $ 
6931922 | 9207528 9617614 | 10397559 13374383 | 14426013-| 7 
6934918 | 7205511 9623215 | 10391537_ 13578266 | 14421652 | 6. 
6936114 | 7203494 9628819 | 10355489 13882153 | 14417295 5 
6938209 | 7201476 - 9634427 | 19379445 13886042 .| 1441294l | 4 
6949304 | 9199457 9640037 | 10373404 13839936 | 14408591 | 3 
6942398 | 7197432 9645651 | 10367367 133938332 | 14404246 | 2 
6944491 | 7195418 9651268 0904890 13897732 | 14399904 | 1 
| 6946554 | 7193398 9656888 | 10355393 12921636 | 14395555 | © 
V7, Co-Sine.) N. Sine. N. Co-Tang. r2 N. Tangent. N.Co-Secant.| N. Secant. | M 
46 DE GREES. S 
eA Table of the Latitude and Longitude 
7 South | Eaſt | 
The Places Names, |Latitud.| Longit, 
* The Sea-Coaſt from Cape Bone D. MD. M. 
| _— FR na Cape Agullas 36 20/33 54 
A Prance 59 LUnney. | Cape Bone Eſprance 35 golz2 54 
- Cape Sacos 29 40/30 14 
4 Aſcenſion Iſland O 8 
| South , Eaſt 0 7. 5 Il 
Mr -The Places Names ra) + Sr, Hellena 16 o3J110 o8 
Y D. MD. M. Baſſas i7 45h27 35 
* [Ifland Defiftian 236 F7lll 44 Cape Lado 10 Ool2g 23 
1 d Degiaiatica boy F6[14 ©4 [Cape Padron| fo6 ockg 04 


__ Od 4.6.4 mite. ee. » down Ali. Allred . 
Artificial Sines, Tangenc, and Secants. 


"Xx 


F731 


Ris 


33 DEGREES. 


| 2239- ; 


— OD — 


- 


M|] L Sme. _ | L. Co-Sine. L. Tangent. I. Co-Tang. 1 L, Secant, — Co-Secant, 
30 9-8378122 9.86: .$605622 | 9:9772500 | 19-9227500 | j_19-1394378 | 10.16at878$ | 25 
21 | 9:3379453 | 9+ 9+8604423 | | $-9775030 | 10-0224970 19-1395577 | 10-1620547 | 29 
22 9:3330783 | 9-56603223 9+9777560 | 19-9222440 10.1396777 | l0-I6I921 23. 
33 9.8352L12 | 9+ $602022 9-9752099 | 19.0219910 10.1397975 10.1617888 27. 
24 | 9: $383441 | 9-$505$21 949752620 | 10.2217339 10-1399179 | I0-1616559 | 26 
235 | 9- $384769 | 9+3599519 9.97385149 | 100214851 19-140038S1 | 101615231 25 
26 | 9:3386096 | 9-5595416 99737672 | 19-9212321. 10-1401584 | 10-1613904 | 24 
27 | 9 $$387422- 9:8597213 99790299 | 10.0209791_ 10.1402787 | 10.1612578 | 23. 
28 | 98383747 | 9+3596209 949792738 | 10.0207262 10.1403991 | L0.1611253 | 22. 
29 9.8390072 | 945594304 99795258 | 10-0204732 10.140519g6 | 10.16259928 | 21 
40 0.8391396 | 9+3523599 9-9797797 | 10-020229} 19.1405421 | 10.1608604. | 206 
41 | 9$+5392719 | 9» $592392 9.9599326 | 10-0199574 10.1407507 | 10.160728T | 19, 
42 | 9+8394041 |_9- 95591186 $+3302356_ 100197144 | | 10-1403514 | 12-1605959 | 18 
43 | 9- $395363_ 9s '9:8589978" 9+.95S25385 102194615 19.1410022 | 10.1604637 | 19 
44 | 9-$396684 | 9+3588770 9.9807914 | 100192086 10-1411230 | 10.1603316 | 16 
45 | 98398004 | 9+5557561 9-9310443 | 10-0189557 19.1412439 | 10.1601996 | 15: 
45 | 9-$3399323 | 943536351 99912972 | 1040187028 10-1413649 | 10.1600677 | 14 
47 | 9+$400642 9.3585141 9.9815501 | 19-0184499 19-1414559 | 10.1599358-| 13 
48 | 9-$401959 |_9-3553929 | | 99515930 | 10-2181979 | | 19-L416071 | 10.1598041 | 12 
49 | 9+ "9+.8403276 945582718 9+9920559 | 1002179441 10.1[417252 | 10.1596724 | 11 
50 | 9+3404593 | 9+$551505 9 9523057 | 10.0176913 109.1415495 | 10.1595407 | 10 
51 | 9.8405908 | 95580292 9.9925616 | 10.0174384 10.1419708 | 19.1594092 | 9 
52 | 9+3407223 9.357997S 9.9528145 | 10-0171855 19.1420922 | 10.1592777 | $8 
52 | 9-8403537 | 945577563} 9.983067} | 19.0169329 10.1422137 | 10.1591463 | 97 
| 54 _9+8409$50 9:3376548_ _$+9$33292 | 19.0166798 | |_10-1423352 10.I5golsgo | 6 
| 85 rad 9-3575432 9.9$35730 | 10.0164270 10.1424565 | 10.1558838 | 5 
| 56 | 9-8412474 | 93574215 9.9828259 | 10.0161741 10.1425755 | 10.1537526 | 4 
57 | 9+3413735 | 9+3572995 9.9340787 | 10.0159213 I0.1427002 | 10.1556215 2 
58 | 98415095 | $+3571779 9-9843315 *| 10.91566$5 10.142$22l | 10.1584905 | 2 
59 | 98416404 | 9+3570561 9-9345844 | 10.0154156 10-1429439 | 10.1553596 | 1 
| 6 | 9-$417713 | 9+3579341_ 9:984$372 | 10.0151628 _10-1420659 | 10. 1o.I532257 | © 
| L. Co-Sine. | L. Sine. L. Co-Targ. | L. Tangent. | | & [. Co-Secant.. Lb Secant, | M 
46 DEGREES 
| 
| of the Chicſeſt Places of the World. 
South | Eaſt | l South. | Eaſt 
| - The Places Names. Latitud | Longi:. | The Places Names. (Latitud, ad Longtt. 
D. Mb. M | D. MD. M 
Cape Lopas O1 0e[25 21 River Bolin C2 42/27 29 
Anabona Iſland ot 22/22 56 River Decainaronas OF 0027 cg 
Aland Sr. Mathaos Ol 4007 45 | 
INand Sr. Toma ooN.10/23 34 
Iſland Chocos OO 40/23 5o | The Sea-Coaſt fron: Samfſon's Rivey: to 
Kiver ( 54boan | OO 10/2 16} ; the River of Gambo, Coaſt Guinney 
River d2 Angai Ol col27 30 | and Barbara, 
land de Principas [or gelzy 14 | 
filland Defarnanda O3 10j26 ©6' Old Callabar lo4N.50[25E: 15 


turs 


"248-.* 4 Tavre of Naturd a 
PAPA 43 DEGREES. _ 
N. Stine. | V., Co-Sixe. N. Tangent. N. Co-Tang. l N. Secant. (N.Co-Secant., © 
—£ | 6945584 | 7193398 | 9656888 | 10355303 1399163 | 14395565 | 60 
1 | 6948676 .| 7191377 2652511 |.10349277 12905543 | 14391231 | 59* 
2 6950767 7189355 9658137 | 10343254 1:909453 | 14386900 | 58 
_ 3 | 6952858 | 7187333 9673767 | 10337235 13913366 | 14382574 | 57 
4 | 6954949 | 7155310 ' 9679490, | 10331220 (3917253 | 1437$25l | 56 
s | 6957039 | 7183297 9685035 | 10325208 13921203 | 14373932 | 55 
6 | 6959128 | 7180263. _$690674 | 10319199 23925127 | 14369616 | 54 
7 6961217 | 7179238 9696316 | 10313195 13929954 | 14365305 | 53 
6963305 | 7177213 9701962 | 10307194 13932985 | 14360997 | 52 
9 | 6965392 | 7175187 97076lo | 10301196 12936915 | 14356693 | 51 
10 | 6967479 | 717316! 9713262 | 10295203 13940356 | 14352393 | 50 
11 | 6969565 | 7170134 9718917 | 102539212 13944795 | 14348097 | 49 
_12 | 6971651 | 7169106 9724575_| 19253226 13943740 | 14343805 | 48 
13 | 6973736 | 7167078 9730236 | 10277243 13952688 | 14339516 | 47 
14 | 6975321 | 7165049 973590l | 10271263 13956539. | 14335231 | 46 
15 | 6977905 | 7163olg 9741569 | 10265287 13960593 | 143309950 | 45 
-16 | 6979988 | 9160989 9747240 | 19259315 13964551 | 14326672 | 44 
I7 | 6982071 | 7158955 9752914 | 10253346 13965512 | 14322399 | 43 
18 | 6984153 | 7156927 9758591 | 10247351 [_13972477 | 14318129 | 42_ 
"19 | 6986234 | 7154595 9764272 | 10241419 13975445 | 14313863 | 41 
20 | 6988315 | 7152863 9769956 | 1023546! 13980416 | 14309600 | 40 
21 | 6990395 | 7150330 9775643 | 10229506 13984391 | 14305342 | 39 
22 | 6992475 | 7148796 9781333 | 10223455 13988369 | 14301087 | 38 
23 | 6994555 | 7146762 9787027 | 10217608 13992351 | 14296836 | 37 
24 | 6996633 | 7144727 9792724 | 10211664 13996336 | 14292588 | 36 
1 25 | 6998711 | 7142691 9798424 | 10205723 14000325. | 14288344 | 35 
| 26 | 7000739 [|-7140655 9804127 | 10199786 14004317 | 14284104 | 34 
- | 27 | 7002866 | 7134618 9809833 | 10193853 14008313 | 14279868 | 33 
- | 28 | 5004942 | 7136581 9815543 | 10187923 | 14012312 | 14275636 | 32 
” Þ 29 | 9007018 | 7134543 9821256 | 10181997 | 14016315 | 14271407 | 31 
| Lo | 2099993 | 7132405 _$826973:| 10176074 14020321 | 14267182 | 30 
% | N. Co-Sine | N, Sine F: 4 N, Tangent, N.Co-Secant.| N, Secami. | M 
M & 45_DEGREES. 
eA Table of the Latitude and Longitude 
- : | North | Eaft North | Ea 
The Places: Names, |Latitud.) Longit. The - Places Names, |Latitud.| Longit: 
= D. M,D. M. | D. M.D. M. 
> [New Callabar 04 40123 37 Gape Mounta o5 2301 46 
-- [Cape Formofſus o4 o3/22 52 pe Roxo 11 386W13 
[River Binnin o5 Fol22 12 River of Gambo 12 47PÞ2 17 
iver Dallagoa . 07 40119 49 Cape de Verd 14 24106 57 
iver de Valta ſos og|16 52 
pe 3 Points oO4 1o[13 10 
[River Sr. Andraſs o5 23103 o6 
> [Cape de Palmas 24 40j06 O©5 
to: | g | 
iver de Caſto O05 20103 4 - 


T3 


* £& 


7 


. —_—_ 
44 DEGREES. 


M | £ Sine. | L-C Co- Sine. _L. Tangent. | Le « Co-T ang. - Le Secant. | L. Co-Secaus. 
=> | 0:4 9. $517713_ 9.86 "9-8569341_ 949 "9:9348372_ _1o 100151628 "10. i 0.1439659 | 10.15382287 

L "TI | 948, g9+8419021 | 9» "9-8563121 | 9. 9850900 10+ 2149100 | 10» 1041431379 10-1580979 

2 | 98420328 | 9.3566900 9:9353428 | 10-0146572 | | 101433199 | 10.1579672 

2 | 93421634 | 9+ $565673 4 9355956 | 10-0144244 | 101434322 | 190.157$366 

4 | 9-$422939 | 9» $564455 9-9853454 10.0141516 | 19-1435545 | 10-1577061 

5 | 9.8424244 | 9+5563232 9-9861012 | 10.913595S5 | 10-1436763 | 10.1575756 

6 | 9.3425548_| 9.3562008 | |] 9:9* -9863549 | 10-0136460 | | 1014379 _10.1574452 
—7 | 9-8426551 9.8560784 9-9866063 | 10.0133932 | 10.14392ES | 10.1573149 | 53: 

8 | 9.8428154 | 98559558 9.968596 | 10-2131404 | | 10-1449442 | 10.1571846 

9 | 9+8429456 | 9.855$332 9+9871123 | 10-0125577 10-144166$ | 10.1570544 

Io | 9-8430757.| 98557106 9.9873551 | 10-0126343 10.1442394 | 10.1569243 

11 | 98432057 | 9.855575 9-3876179 | 1040123521 10.1444122 | 10.1567943 | 49 
12 | 9-8433356 | 9-8554650_ _9:9373706 | 100121294 10-1445359 | 10-1566644 |_43_ 
"13 | 9+3434655 | 95553421 9-9831234 | 10-0115766 10-1446579 | 191565345 | 47 
14 | 9+3435953 | 9+3552192 9-989376L | 10-0116239 19.1447808 | 10.1564047 | 45 
1s | 98437250 | 98550961 9.98386289 | 100113711 10.1449039 | 10.1562750 | 45 
16 9.8433547 9.$8549732 9.9838816 IOO11TLLS4 10.1450270 10-1561453 44 
17 | 9:3439842 | 98548459 9.93891344 | 10-0108656 10.1451501 | 10.1560158 | 43 
18 | 98441137 's. $547265 9-9893571_| 10-0106I29 | | 10.1452734 | 10-I558863 | 42 
19 9-38442432 | 9+ $$546033 9. 9:9896399 1040103601 101453967 1041557568 41 
20 | 9:3443725 | 9.2544799 9.9898926 | 10.010L014 10-145520lI | 10.1556275 | 40 
21 | 98445018 | 9.85435%4 9-9901453 | 10-0098547 10-1456436 | 10-1554982 | 39 
22 | 9-$446310 | 9.3542329 9.9903981 | 10.00g6019 10-1457671 | 10.1553690 | 38 
23 | 9+3447601 9.8541093 99906508 | 10.0093492 10-1453%907 | 10.1552399 | 37 
24 | 9:3448891_| 9.8539856 | |_9:9909035 | 19:0999965_| | 10.1450144 | 19.1551109 | 26 þ 
"25 | 9:$450181 | 9.3535619 99911562 | 100088438 101461351 | 10-154981g 25 
26 | 9:5451470 9.35 37381 9.99140$9 | 10-0085911 10-1462619 | 10.1548530 | 34 
27 | 9:3452758 | 9.8536142 9-9916616 | 10-0083354 10-1453858 | 10.1547242 | 33 
28 | 9-8454045 | 9.8534902 9-9919143 | 10-0080857 10.1465098 | 10.1545955 | 32 
29 | 9-8455332 | 9.8533662 9-9921670 | 10.0078339 19.1466338 | 101544668 | 31 
30 | 98456618 | 9.55 32421 9-9924197 |_10-0075 503 10.1467579 | 10-1543382 | 30 
1 7, Co-Sine. * L. Sine. L, Co-T ang. | L. Tangent. | L. Co-Secamt. | I. Secant, | M. 


45 DEGREES. 


we «_ ». . 
F 


, —44 DEGREES. q Y 
T . Tine. | V. Co-Sine, N. Tangent.|N. C0-Tang.. N. Secant. N.C0-Secam., 
|_7929993 | 7132505 9826973 | 10175074 14920321 | 14267182 | 30 
» 31 | 7911167 | 7130466 9832692 | 10179155 14024330 | 14262961 | 29 
'32 | 7013241 | 7128426 9838415 | 10164239 14028343 | 14258743 | 28 
33 | 7015314 | 7126325 9844141 | 10158325 14232360 | 14254529 | 27 
34 | 7017387 | 7124344 9849871 | 10152417 14036380 | 14250319 | 26 
35 | 7219459 | 7122392 9855603 | 10145512 14040403 | 14246112 | 25 
36 | 7921530 | 7129260 9851339 | 10142612 14944430 | 14241909 | 24 
37 | 7023601 | 9118217 9867079 | 10134712 14048460 | 14237710 | 23 
+38 | 7025671 | 7116174 987282l | 10128817 14952434 | 14233514 | 22 
39 | 7027741 | 7114130 4 y 1nd 10122925 + 14056532 | 14229322 | 21 
40 | 7029810 | 7112086 $84316 | 10117037 14060573 | 14225134 | 20 
41 | 7031879 | 7110041 9890069 | 10111153 14064617 | 14220950 | 19 
42 | 7933947 | 7197995_ 9895525 | 10105272_ 14068665 | 14216769 | 18 
43 | 7036014 | 7105948. 9901584 | 10099394 "14072717 | 14212592 | T7 
F 44 | 7038081 | 7103901 9997346 | 10093520 14076772 | 14208418 | 16 
- 45 | 7040147 | Jlol854 9913112 | 10087649 14080831 | 14204248 | 15 
J 46 | 7042213 | 7099806 9913881 | 10081782 | 14084893 | I4200082 | x4 
4 47 | 7044278 | 7097757 9924654 | 10075918 14038958 | 14195919 | 13 
148 | 7945342 | 7995707 -9939429 | 10070058 14993028 | 14191761 | 12 
| 49-| 7948406 | 7093657 9936208 | 10064201 | 1499700 | 14187605 | 11 
50 | 7050469 | 7091607 9941991 | 10058347 ; 14101177 | 14183454 | 10 
51 | 7052532 | 7089556 | 9947777 | 10952497 14105256 | 14179305 | 9 | 
4 52 | 7954594 | 7087504 9953566 | 10046651 14199340 | I4I75161 | 8 
| 53 | 79256655 | 7055451 9959358 | 10040807 14113427 | I4171020 | 7 
54 |_7958716 | 7083398_ 9965154 | 10034968. 14117517 | 14166883 | 6 
55 | 7060776 | 7081345 9979953 | 10039131 14121611 | 14162749 | 5 
"| 5s | 7062835 | 7079291 9976756 | 10023298 14125709 | 14158619 | 4 
* þ 57 | 7064894 | 7077236 9982562 | 10017469 14129810 | 14154493 | 3 
| 58 | 7066953 | 7075180 . 9988371 | 10011642 14133915 | 14150370 | 2 
59 | 796go1l | 7073124 9994184 | 10005819 14138024 | I4146251 | 1 
60 | 7971068 | 7071068 | I0000000 | I0000000 | 14142136 14142136 | © 
N. Co-Sine.| N. Sine. N.Co-Tang. N. Tangent. N.Co.Secant.| N, Secant, | 'M 
45 DEGREES 


The EnD of the TABLE of 


= a> 


Ne OT 


Artificial Sines, Fangents, = Secants. © © 251 
| 44 DEGREE S. _— 
Mj L. Sine. | L. Co-Sing. | | Z. Tangent. | Z. Co-Targ. L, Secant, | L.Co-Secant, | © 
30 |_9:3456618 | 9-3532421 | | 9:9924197 | 19-0075893 | | 101467579 | 101543392 | 39 
21 | 9: "9:$457993 | 9+8531179 949925724 | 100073276 10.1468$21 | 10.1542097 | 29 
32 | 9+$4591859 | 93529936 9-9929251 | 10-0070749 10.1472064 | 10.1540$12 | 23 
33 9.8462471 9.8525693 9-9931778 | 10. 0068222 10-1471307 | 19.1539519 | 27 
24 | 93461754 | 9+5527449 949934305 $0-2065695 10-1472551 | 10.1538246 | 26 
25 9.8463036 | 9+5526204 99936532 | 10-206316$ 10-1473795 | 10.1536364 | 25 
36 98464315 9-3524959_ 949939359 | 0» 0060641 10-1475041 | 10.15356$2 | 24 

27 | 98465559 | 9-$523713 9:99418S6 | 10-0058114, 10.1476287 | 10:1534401 | 23. 
38 9.8466579 | 93522466 9+9944413 | 19-0055557 101477534 | 10-1533121 | 22 
29 | 9-3465155 9.852121$ 9-9946940 | 10.005 3060 10.1475752 | 101531842 | 21 
40 9.8469436 | 9+35 19970 949949466 | 10.0050534 10.1 450030 | 10.1530564 | 20 
41 | 9+ +$470714 | 9+5518721 9.9951993 10.0045007 10.I4S1279 | 101529256 | 19 
42 | 9+ +$471991_ | 9:5517471_ _$-9254520 | 10-0045450_ 2: 1822529 10.1528c0g | 18 
43 | 9» "0.473267 | 9-$516220 949957047 | 104004295 3 0.1483780 | 10 1526733 | 17 
44 | 93474543 | 9-5514963 949959573 | 10-0040427 Io. 1485031 10-L525457 | 16 
45 | 9:8475817 | $+5513717 9-9962100 | 10.0037900 10.1456283 | 10.15241$} | 15 
45 | 9+3477091 | 943512465 9-9964627 | 10-0035373 10.1487535 | 10-1522909 | 14 
47 | 9+3478365 | 9-55112LT 9-9967154 | 10-003254g5 10-1458759 | 1041521635 | 13 
48 | 93479637 |_9:3509957 | | 99969559 | 190030320 | | 10-L490043 | 101529363 | 12 
49 | 9+ "9.8480909 9.8508702 9+9372207 | 10», «2927792. 10.149L299 IO.I5tgogl | I 
50 | 9-3482180 | 93507446 9-9974734 | 10-0025266 10-1492554 | Io-1517820 | 10 
51 | 9-38483450 | 9-38506150 9.9977260 | 10.c022740 19.1493$10 | 10.1518550 | 9g 
52 | 9.3484720 | 9+$504933 9-9979787 | 10-0020213 10-1495067 | 10-I515280 | $ . 
52 | 9-8485989 | 943503675 9-9982314 | 19.0017686 10.1496325 | 10.I514ott | 7 
54 | 9:8487257 | 9:3502417 | | 9-9934540 | 19.0015160 | | 10.1497583 | 101512743 |_6 
55 | 9-8488524 | 9-5501157 '9-9987357 | 10-0012633 | | 10-1498843 10.I511476 | 5 - 
56 | 9-8489791 | 9+3499597 9-9959593 | 10.0010107 10.-1500103 | 10.1510209 | 4 

| 67 | 9-8491057 | 93498637 9-9992420 | 10.00075 50 10.-1501363 | 1o0.I508943 | 3 

| 58 | 9.8492322 | 98497375 9:9994947 | 19-2905053 | | 10.1502625 | 10.1507678 | 2 

'" 59 | 98493586 | 9-3496113 9-9997473. | 10-0002527 10.1503S$7 | 10.1506414 | 1 

| 69 9-8494850_ 9+3494550_ 10-COOOCOO | 10.9009000 | | I0.1505150 | 101505150 | © 

| L. Co-Sine. | L. Sine. L. Co-Tang. | 1. Tangent. L. Co-Secant. Z. Secs, | M 

EE 45 DEGREES. 0 


vines, Tangents , 


and Secants. 


—O—— 


F Hts. _y 


"" TABLES of DECLINATION. 


Suns Declination. 


Anno 1681, 1685, 1689, 


| Fan, | Feb, | Mar. my April. | May. | Zune. \ Tuly. Aug. | Sept. Ottob. Nov. | _ Dee. 
> Gourk South. South. /North.|North.|North. North. North. North. South. 50uth. [South. 
*[D ALD. D. M04. D,D. MM, DID. MD. M.D. M\D. M\D.el Ik 
42 :20/8 40}18 7123 11,22 4's &+ 17/7 21[17 43/23 
K wp one 2 569 = 18 22/23 1521 $6.14 4*[3 54/7 $4|t7 59/23 13 
21/2 g2/9 23118 37123 1821 4714 30 3119 <E[18 15/23 16 
| non - $ $1123 21/21 814 11 8/3 29118 31123 20 
4121 10j12 4112 99 4519 51/23 3 
([20 $812 231 45/10 6119 6/23 2421 28/13 _$2]2 _ 45]$_ $1118 46/23 23 
6[zo 47/11 59l1 21110 27119 19123 2621 1813 33]2 21/9 13]19 1/23 25 
20 34/11 380 Fojto 45/19 33/23 2721 8113 14/t 58/9 35119 16/23 2 
5: nies _ 34 11 gf19 46[23 29/20 $812 54{! 35/9 56[19 3023 2 
gl20 9g[lo 560 ©j11 3cilg9 59123 3020 47112 3511 af I919 44/23 29 
10]tg 56110 Sears 50j20 11123 30,20 35112 150 48 10 4919 $7123 30 
”* oO 21 = 2 23 3020 24111 55 24111 2|o 10123 30 
_ 28 y = = nh 4. __ +: *- O1/11 23/20 231/23 30 
= — > 2412 gc|20 46123 2919 Foil 14j50.22|11 44/20 36/23 29 
7 _ 611 4813 1 0]20 57/23 27119 4710 F31O 46 [2 $20 48123 27 
1518 5% 3|2 11113 3c{21 8/23 26119 34110 33 _9[12 26/20 59/23 25 
3 2918 21]2 3513 45|21 1823 2 2419 20[10 12]t 33/12 4621 11123 23 
lis <- 8]2 3814 $21 2823 2 I! T9 51 56/13 721 21[23 20 
al ” 26h 22.14 2721 3823 2918 5319 2912 2Cj13 27/21 32123 17 
l 7 4 1313 45 14 45121 47,23 15/13 23806 2 44/13 4721 42/23 13 
he 4s tf *js the hy 2 Þ 0 On 
211179 76 254 3115 21122 423 7118 93 24/13 30114 2022 1123 4 
16 016 414 54/15 39122 1223 J17 54/8 213 F4{14 4522 9122 59 
A . 5 17115 57/22 2022 58|7 387 ack 17)is 422 18]22 54 
» Ba bu —_ 1422 2722 53|17 22]} 184 40j15 23/22 26|22 4$ 
=. w. 62 rals 1316 31/22 3422 4-|17 616 565 _3|15 41f22 33/22 41 
= 7: 9612252 22 4122 41116 50j6 345 27116 of22 4qc[22 34 
_— _ ls agh17 4/22 4722 3416 33/6 115 $5016 1822 47|22 27 
Pal? = n125 21|22 5322 27]16 16/5 486 1216 35/22 53122 1G 
_*, <f,., - 33/17 37]22 5822 2c|l5 59gſs 266 3616 5322 5b|22 11 
—_—_—— - 6[17 52/23 - 322 12]|l5 42[5 36 5817 10j23 [22 . 2 
= tþ þ $7” | Is 24/4 40! 17 27 21 53 
2114 2 $ 1 - W.. IF 


*>"2 


—_ ; Ry Ma p hs 


G 


wn 


TABLES of DECLINATION. 


—_ 


Suns - _ 


Anno 1682, 1686, os: 


3SmaSast SAY 


7113 4311 


59/10 35 


Jan, | Feb. Mar. 
.| South. |South. 


AJ. "» 
ww -[O0WO © 


3:88 en 


\ April. May. Fune. | 
North. North North. 
1D. M.D. 24D. M. 


June. 


. _Aug. ' 
\|North. Nor rth. 


Sept. 


37110 


FI 


14 


2 


I 
l 
2 13 2221 29 
2 3813 4221 39 
3 O1114 221 49/23 10 


21 19 


13 47,3 265 3415 . 4/23 11 
2713 028 $5618 1923 14 
dh 389 1818 34/23 18 

2 159 4018 48/23 21 

233 2511 $3122 0 ER RNE. S310, 

12 Fil 27,10 22.19 16/23 25 

03) IO 43, I9 29/2 3 27 

1t- 2210 acirt 419 —_ 28 

01] 1611 2519. 55/23 25 
Nor. 411 4520 8123 30/2 

10 17]0 3112 620 20|:!3 30 

9 55/9 FF 12 2620 32123 30 

- 33|1 I9 12 4620 44123 2 
11,1 4213 5,20 55123 28 

: 49/2 _©5 13 2521 $5123 26 

2913, 4421 16123.24 
4/2 53.14 3/21 2623 22/1 
41/3 16,14 2221 36/23 19 

7 183 539{14 4121 45|23 IE 

6 554+ 03[14 5921 5423 12 

6 $324 26|15 1722 2123 & 
904+ 4g|15 252? 1023 4[1 
46'5 12115 3522 1822 59 
235 35116 1022 2622 54 
59.5 56 16 27122 3322 48 
3616 21116 44/22 3922 42 
126 4*|17 Cc|22 4522 36 
49/7 $[17 17122 FI22 29 

+ 217 33122 5722 22 
7 5<j17 48[23 222 14j15 
[ # 23 j 6 


ERKAKEANAI ID odvDT 


25114 21/21 $523 M 

13 48{14 41122 723 8 
464 1115 ©22 1622 55 
24/4 34/15 1822 24.2.2 49 
+ $915 37/22 31122 43 

5 21jl5 55/22 38/22 36 

J 44416 13 22 45]22 29| 
416 ©7116 31/22 5iſ22 21 
6 30l17 39122 57122 13 

6 53j17 623 22. 4 
17 23 21! o 


D. AM D. M4. 
15 114 23 
14 534 
I4 343 
14 16 3 19 
31]13 572 $4 46[13 42]23 22 
13 35/2 279+ 818 58/23 24 
13 19]2 O49 30/19 12/23 27 
12 tl 40ſ9 —_ 26|123 28 
12 39/1 17110 13|19 40j23 29 
"112 oO $3j10 35/19 54123 30! 
12 oO 3010 572 23 30 
11 40/9 7|1Þ 18/20 20[23 30' 
11 19\Sox.17)11 39/20 33/23 29. 
10 58/0 4012 010 45j}23 28 
1 O412 21/20. -$7!23 26 
0 27/112 41/21 $23 24 


23 21 
23 18 
23 14 


, _ -— 
- : = 


, 4 


of DECLINATION. 


SY > 3 YZ 
IV - a 
- 4 = = 
_ 
- 5 


fp; +, a 
Suns Declination. 
Anno 1683, 1687, 1691. 
= Fan. | Feb. | Mar. | Apric., May. | Zune. | Fuly. | Aug. | Sept. Octob.| Nov. Dec. 
£ [>outh. [South. [South. [North.|North.|North./North. Noh North South. |South. |South. 
1D. 24D. 24D. MD. 4D. MD. M.|D. MD. MD. M. D. MD. MD. M. 
If21 46,13 5213 318 25g 138 ol23 10{22 8/15 I 51+ 28 7 1017 35/23. 6 
2/21 3613 323 $3 51118 15123 1322 Oll4 574 $7 33/17 $2123 11 
3121 2613 12/2 449 13 18 30[23 17,21 Flil14 3913 427 55/18 8]23 15 
4j21 15 12 51/2 20/9 34113 44/23 20/21 43/14 20]3 1918 18 18 23/23 18 
_$z1_04/12 31/1 579 56118_59ſ23 2321 33/14 ©1]2 563 4018 39123 21 
6]20 52/12 101 3310 17119 13123 25j21 23[13 43]: 33/9 218 54/23 24 
7120 4011 45ht gito 3819 26]23 2721 1313 23} 99 2419 9123 26 
8120 28/11 28 4510 5g/lg 40]23 28/21 3|13 4! 459 4719 23/23 28 
9120 I5j11 6 22,11 2cſ1g 52/23 2920 52/12 44jt 23110 8/19 371-3 29 
10]20 21/10 44|No.02 11 4020 5123 3020 41112 240 y9g[10 3019 51123 30 
Ll1119 49110 23D 26/12 1120 17/23 3020 29112 $5Þ 36/10 51120 4123 30, 
I2]1g 3510 1] 49,12 2120 29123 3020 1811 44P 12/11 1320 17523 30 
13]19 211g 3g|t 13/12 41]20 41/23 2920 F[I1 24/504.11|11 34/20 3023 29) 
iahg Ty 171 3613 oſ20 52123 28 19 3111 3 35/11 55l20 42/23 28 
15]18 .52]/5 54[2 00113 2521 03/23 27419 4<110 4310 58/12 16[20 $4(23 26] 
16118 3618 3212 23/13 40|21 1323 25'19 27|10 221 22]12 3621 5/23 24 
17118 2118 gz 47/13 59{21 2423 2219 1310 45] 45/12 57Þ21 1623 22; 
1813 5/9 46; 1014 18/21 33/23 2019 cfy 4oſs g113 17]1 2723 19 
Ict7 49/7 243 34114 36/21 4323 1718 45/6 18/2 32113 37]21 3723 15 
2cſ17 32/7 _©1[3__ 5711+ 55/21 $223 13,18 3113 562 55113 57Þ1 4723 11 
21]17 15/16 3tjþ 2cjli5 13/22 023 9,18 16/3 35/3 19|14 17/21 5623 7 
2:116 5816 1<[4 43\15 31/22 $23 518 18 13[3 42[14 3622 F522 2 
23116 41]5 F215 O6j15 46[22 1623 C|17 467 cſs 6[14 55[22 1422 57 
24116 23]5 285 25j16 622 2422 55[l7 307 294 29]15 14|22 22/22 51 
"125116 515 5j5 $2416 2322 3122 5ClI7 147 74 52/15 32/22 2922 44 
26|15 47]4 42'6 15j16 4c|22 3822 44j16 586 445 15/5 51]22 3722 38 
27]15 28|4 1816 37/16 56|22 4422 37116 426 225 3816 £c{22 4322 31 
28 15 1013 55/7 Cj17 13/22 5022 31116 255 596 2116 2-122 50,22 23 
29,14 5C 7 23j17 26]22 5522 24116 85 376 24/16 44/22 $622 15 
3014 31 7 45117 44/23 ©22 16115 505 146 47/17 2123 122 6 
31/14 12 8 o7l 23 is 334 FI [17 1c 121 55 


s 5 x 


X70 


Suns Declination. 


Anno 1684, 1688, 1692. 


ut |South.'South. North. North North.|North. North. North. South. South, South, 
D. MD. MD. M.D. M.D. MD. MD. MD. MD. MD. MD. MID. M 


121 48113 573 133 4618 023 1222 2115 1/4 11 
21 38113 37/2 509g 7,18 27123 16121 54114 43]: 
321 28|13 19]2 269 2918 41123. 19]21 45|14 21 

2 


; »] Yer. | Feb. || Mar. | April. May.\ Fune. | Fuly. | Aug. | Sept. | Octob. | Nov. | Dec. 
* |< 


3 

| 3 

421 1412 56 29 5118 55123 2221 35114 6/3 

_$[21__712 36/1 29/10 1219 923 . - 

6120 55112 15/1. 15110 33/19 23/23. 26]21 16113 28/2 159 1819 523 26 

1 

I 

I 

O 

0 


«2 


I 
7120 43/11. 54/9 51,10 54.19 36123 2821 c513 9 
8120 31/11 320 28 11 15|19 49]23 29120 '55}12 49 


1} 9/20 1911 .11 


© 4411 35/20 2123 3020 4412 29 5110 25 19 47123 30 


No.2c|11 56,20 14/23 30120 32112 10 


10/20 Flio- FO 


11)19 52110 280 43|12 16/20 27]:3 3c|20 2111 4g'o 18111 820 14123 30 
[12 9 38jro 6/1 7112 36[20 38[:3 29Þ0 08:1 29/Sox. 6/111 29120 27[23 29 
13Þi9 24|9 44/1 30/12 56/20 49/23 25119 56111 80 29|11 5c!20 39/23 28 
14{i19. 10/9 22:1 $5413 15]21 0123 27[19 43h10 486 5312 11/20 51123 27 
23/18 55/9 ocſ2 _15|1g 35/21 1123 25119 3910 27/1 1612 32/21 2/23 25 
26118 408 37/2 41113 $4j21 21/23 23119 17;o 611 40112 52/21 13/23 22 
17118 2413 15/3 OF[I4 13|21 3.1/23 IO0119* 03lg 45(2 3113 12/21 24:23 19 
iB118 gf7 $523 27114 32/21 4923 17113 49g 23/2 27'3 32/21 35/23 16 
19117 5317 2943 51l14 FOjZI 4913 14113 '34ſg 2/2 FO[1I3 52/21 44/23 I2 
ize[17 36/79 _7|4+__14['5 8/21 58/23 10118 208 4c/3 13114 12/21 54/23 8 
21117 20/6 44/4 38$|i5 26|/22 7123 6118 0518 18/3 37]14 31122 3/23 3 
22|17 2;5 21]5 O3jly 44/22 1423 1117 50/7 56/4 oOf14 50[22 12,22 53 
23116 4515 F715 24j'6- 2122 22122 56117 34/79 3414 23]l15 9122 20,22 52 
24116 27]5 3415 47116 19122 29122 5i}ig 18} 12ſ4 4-|15 28/22 2822 46 
25116 10/5 2-116 _$1'6 36/22 36/22 45/17 026 5Og5 Ic 15 47/22 35/22 39 
26115 51]+ 47] 321416 $2122 43]22 39|16 46/5 275 33]i6 522 4222* 32 
27]15 33's 2415 55117 $522 49]22 32116 206 Flr 5616 23122 48/22 25 
28 IF 14/4 1/7 1717 25|122 54/22 25j16 125 426 1916 4c[22 54,22 17 
29|14 55/3 3717 3c|17 41122 59/22 18}'5 555 2096 42116 58]23 o22 9 
3014. 36 - 2117 56.3 04/22 1C|15 37/4 577 og17 15]23 5/22 © 

21 F1 


4A Table, whereby you may pro- 
portion the Suns Declination 
to any other Meridian. 


The dayly Diff.| ' ' * EF # 2-04 
in Declination, [03/06|09[12|15|18|2 124 


© 


—_— 


Pw MM — w 


0095) Dun + > ww MM » 


Deg. 15 

30 

45 

60 

Degrees of 75 
Longitude 90 
either Eaſt, 105 
or Weſt, 120 
135 

150 

165 


180 


© _&ueSs 


_—— 
O © cu ou +> w =» 


( 


wwwwmwewwOOCCOOTOODO 
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The Refrattion of th 


Stars. 


Alt. | Refract. 


a " 


Z0 OO 
25 12 
18 24 
14 ©O 
bW- 


30 
230 
309 


45 
© 


O 
LW 


| 
| 


mEDCSInD HY 
wo 
O 


10 
11 O 

12 00 

13 30 
4] 
I5 (s) 

16 OO 


LG wweaumwmioSc oG6SD = H HW ww 


A Table of the Suns RIGHT ASCENSION. 
& Jan. Feb. | Mar.\ April. | May. | Zune. Fuly. | Aug. | Sept. Oftob. | Nov. | Dec. 
= jAtcen.|Aſcen. Aſcen.|Aſcen.|Aſcen.|Aſcen.|Aſcen.|Aiſcen.|Atcen.)Atcen,'Atcen.|Aſcen. 
18. MI]. MH. MH. MH. MEL MH. MH. ME. MIA. MiH. MH. M. 
i119 35/21 4323 281 21/3 145 -2cſ7 24/9 2611 19113 o815 o8|t7 16 
2[19 38|21 4623 32|t 253 185 24/7 28/9 29/11 23[13 12/15 1217 21 
3119 43]21 5023 36/11 29;3 225 287 33/9 3311 2613 16/15 1617 25, 
419 47]21 $423 39]t 3213 26's 3217 36/9 37111 3oſ13 19/15 21117 30 
5[19 $3121 $923 43[1 36:3 30ls 36/7 _409_ 4111 34113 23/15 25/17 34 
6119 56122 0223 471 403 34/5 407 449 4411 38113 27|is 2917 38 
7129 oc[22 0623 501! 43;3 33/5 44/7 4%9 43) 4113 31/t5 33/17 43 
8120 o5[22 1123 54/1 4713 425 49/7 529 $2111 45[13 34/5 37]17 47 
9ſ20 og]22 14/23 58|t 51,3 46/5 53] 56/9 5611 4813 38/15 4'[17 52 
10/20 13122 150 OIlt 543 $os 57s oog 5g[i1 $2113 42/15-45]17 56 
11120 17]22 21j0 oF[1 583 546 133 04/10 03111 5x13 4615 5olrs on 
12]20 21]22 25 o3|2 o23 586 5]3 o8|1o 07)11 Fells 49/5 54118 of 
13|20 25]22 2gſo 12]2 o06'4 o2ſ6s gf 12|10 ic|t2 [13 53/15 5$|18 10 
14]:0 3022 33/0 16/2 094 o6j6 14/3 16110 14112 6ft3 5716 0218 14 
15]20 34122 36/0 19/2 13/4 106 18] 2010 18/12 164 o1'6 06]18 18 
16]20 38]22 40/0 23]/2 1744 146 22]8 24/10 22112 14|'4 o5j16 1118 22 
7[20 42/22 44/9 27/2 21]4 186 26/8 28110 2512 1714 0916 15118 27 
18[20 46|22 48 30[2 24[4 22/6 30/5 32110 29|12 21114 13116 19]18 32 
19j20 Foſ22 5i|o 34/2 28]4 266 34138 36j10 3212 241'4 16116 24|18 36 
2020 542: 55 352 3214 396 398 4oj1o 36112 281'4 2016 28118 41 
21120 5J9]}22 592 41/2 $36'4 34/6 42/8 43110 4oji2 31/14 24/16 32118 45 
22/21 03]23 03/0 45\2 4014 386 4718 47110 4312 35114 2816 37118 49 
23j21 ©7123 6/0 4%2 44/4 4316 5113 FIj10 47]12 3914 3216 41]1S 54 
24/21 11123 100 522 "14 4716 5518 55j10 Fll12 43/14 3616 45118 58 
2521 15/23 140 5612 51'4 $5116 5c|3 59/10 54/12 46114 4016 Fol1g 02 
8 


wit 
\The Names of| Right Declin- \Diff\ Dif. ikke Names of | Rioht.| Declin- Diff Dif. 
X | the. Stars. Aſcen ations. \Rig.\ Dec 8} the Stars. | Aſcen., _ ations. , \Rig.' Dec. 
'H.M.} D. M- | H.M.| D. M. M\| M 
zinc ſiopeia's | | 21 In Orwns | | 
| brealt-——P 24154 $5 | 6; 34 girdle-—-\s 150 32J $| 7 
>The Pole Star© 3997 433 16; 34] 3 The Bulls | 
2 The Souther- | | South horn--|5 2cj20 58-| 6; 7 
moſt in the | | 22 In Orzns | | 
Whales Tail 2919 2859, Fi 34 irdle- s 21121 245 $ 6 
2) Andromeda's | | L--16 | 23 - Orions | 
| girdle- —— 34 0} 6 33j | girdle- —|5 26122 07% 5! $ 
I ones | | | | 2The right 
| knee—— 1 ©7538 40 6' 33 ſhoulder "is 
\The Whales | | 1404 — 5 3844+ $54 8 4 
| belly i 3711 459 5| 3? 2 The bright | 
[The 7” South | | | foot of Z—16 2016 38] ©|' 2 
foot of An- | | 1 The great | | 
dromeda-—|! 4649 53 6 30fÞ | Dog Siri 6 3216 15% 5] # 
zThe bright | 2 The upper | 
Star of V- — $123 0 | $$ | head of 3r--[7 1632 39] 7] 1! 
2In theWhales | ; 2 The leſſer | 
| © chap 2 4702 54 5 251 | Dog,Procyon'7 246- of $1 3 
3 Meduſa'shead2 49.59 47 | 6] 25 2\The lower | 
2/ Perſeus bright | | head of I-- 17 31/28 43 6] 12 
| de _———\} 02 49 43 6 21111 |Hydra's heart'g 127 225] FJ] 25 
z The brighteſt | | iThe Lions | 
lof the Pleiade 3023 10 | 6, 21 heart, B4ſ6- 
3 'The Nord Bu hſcu ————\9 $3,213 23 51253 
eye of &—|+. 11 13 31 | 6- 17}] 2 The middle- 
1] Aldebaran, Or | ; moſt in the 
the South; | | Lions neck--|10 0021 21 6] 29 
eye of &-—+ 19,15 53 6: 15}] 1;The Lions 
1]The Goat Ca- | Thlh—_— 2416 15 | $134 
pela ——\4+ 5545 40 | 7; 10 2 The Root of | 
1\The bright | the Great 
foot of Orion, | Bears Tail---|12 41/57 37 | $5] 33]. 
Regel -——|5 o1'8 3335] 51 95 1 Virgins ſpike|13 1009 3349 51323 
he North-| | .2/The laſt but 
\ horn of &—A5 o3128 20 6! 8 one in the 
2.0rion's ©] | Great Bears 
| | houlder—|5 0916 _ ©3 g g Tail ——— 13 31256 31 4 32" 
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Aleenf rons, and Declinations 


For "S Year 1700. 
1 cheir Differences 1n 100. 


259 


Re 


Jſcenſtons and Declmations of tt "DOfars. ©. 
L . k 


Declin- | Dif Dife 8 e Names of| Right | Declin. | Diff Dif. 
(cen.| ations. )Rig.|Dec| 08 | the Stars, |Aſcen.) ations. Rig. Dec. 
H.M.| D. M. [ H. MI D.,M.| 
The lat in | | | 1Lyra— ——118 27138 32 | 3] 4 
'the Great | | 3/I[he Vulturs 
Bears Tail--/113 36/50 Fl | 4{31 Tail-———[|18 52/23 28] 5] 8 
tLAr@urus-— [14 02/20 49 | 5] 294] | 3/The Swans 
e South beak——— 9 19 27 21 4 11 
Ballance—14 34/14 455] 527 | | 2/The bright 
2!The North Star of the 
Ballance —'15 0118 145] F[ 24 Vulture——{19 368 -o7 | x] 13 
Bright Star of 3]/ſhe upper 
the Crown--!15 22/27 45 j 431 horn of W—[2o0 01113 245) 6| 16 
2/The bright | 3]/The lower 
X in the Ser- | horn of w—]2o 04/115 4cS 6| 17 
pents Neck--/15 30/7 25 | 521 || 3/The Swan 
3|The left hand breaſt-——|2o 12139 19 | 4] 18 
of Ophiuchus,15 59/2 555] 5118 aſThe left hand 
11Scorpions hart of Aquarizs-[20 ;1ho 345 5] 19 
| Antares-—16 11/25 42S] 616 || 2[TheSwanstailſ2o 31/44 14 | 31203 
3|Herculesright 3]The Swans 
ſhoulder —/16 17j22 12 | 4]15 lower wing-[20 34/32 FI | 4| 21 
3]The left knee 3]The left | 
of Ophinchus 16 2119 549 5]i5 ſhoulder of | | 
z|The right Aquarius-— [21166 49%, 4| 26 
knee of O- z[The Girdle| 
phinchus-—j16 5115 179 3[10 of Cepheus-|21 2569 16 | 1| 26 
| 3| Hercules his 3'Pegaſusmouthi21 308 31] 5| 26 
head 1701114 47 | 4| 8 ||] 3jThe right 
2|Hercules left ſhoulder of 
ſhoulder —'17 02125 14 | 4} $ Aquary-—= 21511 4459 5| 29 
z[The head of I Fomahant -— 2.2 41;3 1 o5] 6| 31 
Ophinchus—(17 21[12 49 | $1 7 || © Scheat——— 22 4926 2 5| 32 
zjThe right 2|/Marchab — 22 5oll3 37] 5| 32 
ſhoulder of 2 _— 
Ophiuchus—\17 25]4 44 | 5] $5 ead —— 23 5327 28 
3 Thebrightſtar 1. 
in the Drag- 
ons head—117 FOlFl 35 2| 2 


If the Right Aſcention be leſs than 6 hours or more than 18 hours, the Declina 
tions of thole Stars that are to the North of the Equino&tial muſt be increaſed by the 
Difference for time to come; and the Southern Stars Declinations decreaſed : but in 
the other Hemiſphere where the Right Aſcenſion is more than 6 hours, or leſs thanj 


18 hours, the contrary. 


VERSED SINES 


NATURAL and ARTIFICIAL. 


KV x go - 


bh, ky + di i of 
& ' 
- * 
— 


coo DEGREES. 


Natural | Natural Co- Logarithm Lozarithm Co- 
] M. |perſed Sine. Verſed Sine.| Verſed Sine, | Verſed Sine. 
1 ©o| © [10000000 | 0.0000000 |10.00000000| 60: 
I 1 | 9997091 | 2.6264222 | 9.9998736 | 59 
2 2 | 9994182 | 3.2284$22 | 9-9997473 | 58 
3 4 | 9991273 | 3.5806647 | 9-9996208 | 57 
4 7 | 9988364 | ;.8305422 | 9-9994944 | 56 
- 11 | 9985456 | 40243620 | 9:9993679 | 33_ 
6 16 | 9982547 | 4.1827246 | 99992414 | 54 
7 22 | 9979638 | 4.3166182 | 9-9991148 | 53 
8 28 | 9976729-| 4.4326020 | 99989882 | 52 
9 35 | 9973820 | 4.5349070 | 9-9988615 | 51 
. IO 43 | 9970912 | 4.6264219 | 9-9987348 | 50 
I1 52 | 9968003 | 4.7092072 | 9-9986081. | 49 
I2 62. | 9965094 | 4.7847843 9.9984814 | 48 
13 73 | 9962185 | 4.8543084 | 99983546 | 47 
I4 84 | 9959276 | 4.9186777 | 9-9982278 | 46 
SS / 96 | 9956368 | 4.9786040. | 9-9981009 | 45 _ 
I6 109 | 9953459 | 5.0346614 | 99979740 | 44 
17 123 | 9950550 | 5.0873192: | 9-9978470 | 43 
18 13 9947641 | 5.1369663 | 9-9977201 | 43 
19 154 | 9944732 | 5.1839282 | 949975930 | 41 
20 170 | 9941823 | 5.2284810 | 9-9974660 | 40. 
21 187.| 9938914 | 5.2708594 | 9-9973389 | 39 
22 205 | 9936005 | 5.3112661 | 9-9972118 | 38 
23 224 | 9932096-| 5.3498762 | 9-9970846 | 37 
24 244 | 9930187 | 5.3868430 | 99969574 | 36 
25 265 | 9927279 | 5.4223002 | 9.9968302 | 35 
26 287 | 9924370 | 54563669 | 99967029 | 34 
27 309 | 9921461 | 5.4891474 | 949965756 | 33 
28 332 | 9918552 | 5.5207359 | 9-9964483 | 32 
u 29 356 | 9915647 | 55512156 | 9.9963209 |-31 
30 381 | 9912735 | 5.5806620 | 9-9961935 | 30 
Natural Co-| Natural | Logarithm Co-| Logarithm M 
verſed Sine, |Werſed Sine.) Verſed Sine. | Verſed Sine, | ** | 
8 DEGREE S. 


a mw 


> 


VERSED SINES © 


oo DEGREES. 


a, | Natural | Natural Co-) «rithm | Logarithm Co 
M. |rerſed Sine.|Ferſed Sine." Verſed Sine, | Verſed Sine. == 
30 381 | 9912735 | 5.5806620 | 9.9961935 | 39 
31 407 | 9909826 | 5.6091426 | 9.9960660 | 29 
32 434 | 9996917 | 5.6367191 | 9.9959385 | 28 
33 461 | 9904008 | 5.6634468 | 9.9958x10 | 27 
34 489 | 9901099 | 5.6843765 | 9.9956834 | 26 
35 518 | 9898191 | 5.7145546 | 9.9955558 | 25 | 
36 548 | 9895282 | 5.7390233 | 9.9954282' | 24 
37 579 | 9892373 | 5.7628214 | 9.9953005 | 23 
38 611 | 9889464 | 5.7859850 | 9.9951728 | 22 
39 644 | 9886555 | 5.8085468 | 9.9950450 | 21 
40 677 |_9883647 | 5.8305373 | 9:9949172 | 20 
41 711 | 9880738 | 5.8519848 | 9.9947894 | 19 
42 746 | 9877829 | 5.8729154 | 9.9946615 | 18 
43 782 | 9874921 | 5.8933534 | 99945336 | 17 
44 819 | 9872012 | 5.9133217 | 99944057 | 16 
45 857 |_9869104 | 5.9328412 | 9.9942777 | 15. 
46 896 | 9866195 | 59519314 | 9.9941497 | 14 
47 935 | 9863286 | 5.9706112 | 9.9940216 | 13 
48 975 | 9860378 | 5.9888977 | 9.9938936 | I2 
49 Io16 | 9857469 | 6.0068070 | 9.9937654 | 11 
5O 1058 | 9854561 | 6.0243546 | 9.9936373 | 10 
Fl 1101 | 9851652 | 6.0415546 | 9.9935091 | 9 
52 1145 | 9848743 | 6.0584206 | 9.9933808 | 8 | 
| 53 1189 | 9845835 | 6.0749654 | 9.9932526 | 7 
54 1234 | 9842926 | 6.0912008 | 9.9931243 | 6 
55 1280 | 9840018 | 6.1071384 | 9.9929959 | 5 
56 1327 | 9837109 | 6.1227887 | 9.9928675 | 4 
57 1375 | 9834201 | 6.1381620 | 9.9927391 | 3 
58 1424 | 9831292 | 6.1532679 | 9.9926106 | 2 
59 1473 | 9828384 | 6.1681156 | 9.9924821 | 1 
60 1523 | 9825476 | 6.1827137 | 9-9923536 | © 
Natural Co-| Nataral arithme Co-\ Logarithm M 
Verſed Sine.|Verſed Sine, Verſed Sine, | Verſed Sine, | * * 


89 DEGREES. 


Ll 2 


a F. 2VILD / LL 


"VERSED 


— ———— 


"'SINES: - 


i DEGREE: 


Natural | Natural Co-| Logarithm | Lozarithm Go- 
M. erſed Sine.|Verſed Sine, | Verſed Sine, | Verſed Sine, 
O 1523 | 9825476 | 6.1827137 | 9.9923536 | 60 
I 1574. | 9822567-| 6.1970707 | 9-9922250 | 59 
| 2 1626 | 9819659 | 6.2111938' | 9.9920964 | 58 
3 1679] 9816750 | 6.2250913. | 9.9919677 | 57 
4 1733: | 9813842 | 6.2387696 | 9.9918391 | 56 
| 8 1788: | 9810934 | 6.2522361 | 9.9917103 |_55. 
6 1843 | 9808025 | 6.2654968 | 99915816. | 54+ 
7 1899 | 9805117 | 6.2785581: | 9-9914528 | 53 
8 1956. | 9802208 | 6.2914259 | 99913240 | 52 
9 2014 | 9799300 | 6.3041058 | 9-9911951 | SL 
| 10 2073 |_9796392 | 6.3166033 | 9-9910662 | 50_ 
II 2133 | 9793483 | 6.3289234 | 99909372 | 49 
12 2194 | 9790575 | 6.3410714 | 9-990808z | 48 
13 2255 | 9787667 | 6.3530516 | 99906792 | 47 
14 2317 | 9784759 | 6.3648689 | 99905501 | 46 
15 2380 | 9781851. 6.3765275. | 9:9904210 | 45_ 
16 2444 | 9778943- | 6.3880317 | 9-9902919 | 44 
17 2509 | 9776035 | 6.3993855 | 9-9901627 | 43 
18 2575-] 9773127 | 6.4105928 | 9.9900335 | 42 
19 2641 | 9770219 | 6.4216574'| 99899043 | 41 
20 2708 | 9767311 | 6.4325826 | 99897750 | 40. 
21 2776 | 9764403-| 6.4433603 | 99896456 | 39 
22 2845 | 9761495 | 6:4549294 | 99895163 | 38 
23 2915 | 9758587 | 6.4645573" | 9:9893869 | 37 
24 2986 | 9755679 | 6.4749592 | 99892575 | 36 
25 3957 | 9752771 | 6.4852380 | 99891280 | 35 
26 3129 | 9749863 | 6.4953965 | 99889985 | 34 
27 3202:| 9746955 | 6.5054376 | 9-9888689.| 33 
28 3276 | 9744047 | 6.5153639 | 9-9887393 | 32 
29 3351 | 9741139 | 6.5251780-| 9.9886097 | 31 
| go 3427 | 9738231 | 6.5348825 | 9.9884801 | 30 
ny Co-| Natural | Logarithm Co-| Logarithm 
erſed Sine.|Verſed Sine.| Yerſed Sine. | Verſed Sine, M 


8$8'DEGREES. 


VERSED. SINES. 


__— o 


1 DEGREE. 
Natural | Natural Col Logarithm | Logarithm Co- 
M. Verſed Sine.\ Verſed Sine,] Verſed Sine. \ Verſed Sine, 
30 3437 | 9738237 | 6.5348825 | 9.9884801 | 39 
31 3504 | 9735323 | 6:5444797 | 99883503 | 29 
32 3581 | 9732415 ] 6.5539720 | 9.9882206 | 28 
33 3659 | 9729507 | 6.5633617 | 9.9880908 | 27 
34 3738 | 9726599 | 6.5726509 | 9.9879610 | 26 
35 3818 | 9723692 | 6.5818418 | 9.9878311 | 25 
36 - 3899 | 9720784 | 6.5909365 | 9.9877013 | 24 
37 3981 | 9717876 | 6.5999368 | 9.9875713 | 23 
38 4063 | 9714968 | 6.6088450. | 9.9874414 | 22 
39 4146] 9712060 | 6.6176626 | 9.9873114 | 21 
40 4230. | 9709153 | 6.6263916 | 9.9871813 | 20 
41 4315 | 9706245 | 6.6350337 | 9:9870512 | 19 
42 4401 | 9703337 | 6.6435907 | 9.9869211 | 18 
43 4488 | 9700430 | 6.6520642 | 9.9867910 | 17 
44 4576 | 9697522 | 6.6604558 | 9.9866608 | 16 
| 45 . 4664 | 9694615 | 6.6687671 | 9.9865 305 | 15 
46 4753 | 9691707 | 6:6769996 | 9.9864003 | 14 
47 4843 | 96888co | 6.6851548 | 9.9862700 | 13 
48 4934. | 96858392. | 6.6932340 | 9.9861396-| 12 
49 5026 | 9682985 | 6.7012388 | 9.986co092 | 11 
FO | 5I19 9680079 6.7091706 9.9858788 10 
| 54 5213 | 9677170 | 6.7170304 | 9.9857484 | 9 
52 5307 | 9674263 | 6.7248199 | 9.9856179-| 8 
53 5402 |. 9671355 | 6.7325400. | 9.9854873-| 7 
54 5498 | 9668448 | 6.7401921: | 9.9853568 6 
55 5595 |_9665541. i 6.7477774 | 9.9852261 | 5. 
56 5693 | 9662633. | 6.7552970. | 9.9850955 | 4 
57 5792 | 9659726 | 6.7627520 | 9.9849648 | 3 
5.8 5891 | 965681%x | 6.7701436 | 9.984%341 | 2 
59 5991 | 9653912 | 6.7774728 | 9.9847033 I 
| 60 6092" |. 965 1005" | 6.7847406 | 9.9845725 | © 
Natural Co-|| Nathral Fe rg Co-| Logarithm M 
| Verſed Sine.|Verſed Sine." Verſed Sine.) Verſed Sine, | ** 
8 DEGREES. 


**. $4 : þ 
* V 


OZ "5 : . od HM 4 
EY 6 l S. 4 . R 
EDSINES 
= 
= % 


2 DEGREES. 


Natural \Natural Co! Logarithm | LogarithmCo- 
M. | prerſed Sine. Verſed Sine.| Verſed Sine. | Verſed Sine. | 
o | © 6092 | 9651005 | 6.7847406 | 9.9845725 | 60 
x | <6194 | 9648098 |6.7919482 | 9.9844417 | 59 
2 6296 | 9645161 | 6.7990963 | 9.9843108 | 58 
'$ 6400 | 9642284 | 6.8061860 | 9.9841799 | 57 
4 6505 | 9639337 | 68132185 | 9.9840490 | 56 
4 6610 | 9636470 | 6.8201944 | 9.9839179 | 55_ 
6 6716 | 9633563 |6.8271147 | 9.9837869 | 54 
7 6823 | 9630656. | 6.8339812 | 9.9836559 | 53 
8 6931 | 9627749 | 6.8407920 | 9.9835248 | 52 
9 7040 | 9624842 | 6.8475506 |'9.9833936 | 5I 
Io 7150 | 9621936 |6.8542572 | 9.9832624 | 50 | 
IT. 7260 | 9619029 | 6.8609122 | 9.9831312 | 49 
I2 7371 | 9616122 | 6.8675167 | 9.9830000 | 48 
I 3 7483 | 961 3276 6.8740712 | 9.9828686 | 47 
I4 7596 | 9610308 | 6.5805768 | 99827373 | 46 
_I5 7710 | 9607402 | 6.870338 | 9:9826059 | 45 
16 7825 | 9604495 | 6.8934434 | 9:9824745 | 44 
17 7940 | 9601588 | 6.8998058 | 9.9823431 | 43 
18 8056 | 9598682 | 6.9061221 | 9.9822116 | 42 
19. 8173 | 9595775 | 6.9123926 | 99820801 | 41 
20 | 8291 | 9592869 | 6.9186183 |-9.98194$85 | 40 
TA $410 | 9589962 | 6.9248004 | 9.9818169 | 39 
22 | $530 | 9587056 | 6.9309372 | 9.9816853 | 3 
23 8651 | 9584149 | 6.9370316 | 9.9815536 | 37 
24 8772 | 9581243 | 6.9430837 | 9.9814219 | 36 
25 8894 | 9578337 | 69490935 | 9.9812901 | 35. 
26 gor7 | 9575430 | 6.9550627 | 9.9811583 | 34 
27 9141 | 9572524 | 6.9609886 | 9.9810265 | 33 
28 9266 | 9569618 | 6.9658786 | 9.9808946 | 32 
29 9392 | 9566712 | 6.9727272 | 9.9807627 | 31 
zo. 9518 9563800 | 6.9785359 | 9.9806308 | 30 
Nateral Co-| Natural LogarithmCo\ Lo arithm | © 
Verſed Sine.|Verſed Sine. Verſed Sine.| Verſed Sine. M. 


87 DEGREE SS. 


_= 


2 DEGREES 


Natural |Natural Co- arithm | Logarithm Co- 
M. Verſed SineVerſed Sine, Verſed Sine. | Verſed Sine. | 
30 9518 | 95638c6 | 6.9785359 | 9.9806308 | zo 
31 9645 | 9560900 | 6.9843062 | 9.804988 | 29 
32 9773 | 9557994 | 6.9900387 | 9.9803668 | 28 
33 9902 | 9555088 | 6.9957334 | 9:9802347 | 27 
34 10032 | 9552182 | 7.0013911 | 9.9801026 | 26 
| 35 |___10163 | 9549276 7.0069920 | 9.9799704 | 25 | 
36 10294 | 9546370 | 7.0125969 | 9.9798383 | 24 
37 10426 | 9543464 | 7.0182460 | 9.5797060 | 23 
38 | 10559 | 9540558 | 7.0236600 | 9.9745738- | 22 
39 _— 9537052 | 70291390 | 9.9794415 | 21 
40 |_ 10828 | 9534747 | 7.0345838 | 9.9793092 | 20. 
41 10964 | 9531841 | 7-0399946- | 9-9791768 | 19 
42 11101 | 9528935 | 7.0453719 | 9.9790444 | 18 
43 11239 | 9526030 | 7.0507160 | 9.9739119 | 17 
44 | 11377 | 9523124 | 7.0560276 | 9.9787795 | 16 
45 11516 | 9520219 | 7.0613068 | 9.9786469 | 15 
46 11656 | 9517313 | 7.0665540 | 9.9735144 | 14 
47 | 11797 | 9514408 | 7.07176,8 9.5783S17 | 13 
48 11939 | 9511502 | 7.0769544 ! 9.9752491 | 12 
49 12082 | 9508595 | 7.c821082 | 9.9781164 | 11 
Fo 12225 | + 505692 | 7.0872316 | 9.977y837 | 10. 
G1 12369 | 9502786. | 7.0923238- | 9.9778509 | 9 
52 12514 | 949988r | 7.0973885 | 9.9777182 | 8 
53 12660 | 9496976-| 7.1024228 | 9.9775853 | 7 | 
54 | 12807 | 949407r | 7.1074280 | 9.9774525 | 6 
| 55 | __ 12955 j_9491166-| 7.1124044 | 9.9773195 | 5. 
56 13103 | 9488260 | 7.1173527 | 9.9771866 | 4 
57 13252: 9485355: | 71222728 | 9.9770536 | 3 | 
58 13402. | 9482450 | 7.1271652 | 9.9769206 | 2 
59 | 13553 | 9479545 | 7-1320302 | 9.9767875 | 1 
60 13705: | 9476640 | 7.1368680 | 9.y765544 | © 
| Natural Co. Natural LogarithmCo- Logarithm: M 
Verſed' Sine.Werſed Sine." Verſed Sine, Verſed Sine, | * 
67] DEGREES. 


«\ = a5 «+ » » | - 
= — 4 * ' 
£4 - * n 


bf 


* 


3 DEGREES. 

Natural |Natural Co-) Logarithm | LogarithmCo- 

Verſed Sine.\Verſed Size.| Verſed Sine.| Verſed Sine. 
O 13705: | 9476640 | 7.1368680 | 9.9766544 | 60 
| 13857 | 9473735 | 7-1416791 | 9.9765212 | 59 
2 14011 | 9470830 | 7.1464636 | 9.9763881 | 58 
3 | 14165 | 9467925 | 71512219 | 9.9762548 | 57 
4 14320 | 9465020 | 7-1559542 | 9.9761216 | 56 | 
_S. |___24476 | 9462116 | 7.1606609 | 9.9759883 | 55 
6 | 214633 | 9459211 | 7-1653422 | 9.9758550 | 54 
7 14791 | 9456306 | 7-1699984 | 9.9757216 | 53 
8 | 14950 | 9453402 | 7-1746297 | 9.9755882"| 52 
9 15109 | 9450497 | 7-1792365 | 9.9754547 | 51 
10 |__ 15269 | 9447593 | 71838189 | 9.9753212 | 50 
11 15430 | 9444688 | 7.1883773 | 9.9751877 | 4 
12 | 415592 | 9441784 | 7-19291158 | 9.9750541 | 4 
13 | 15755 | 9438880 | 7-1974228 | 9.9749205 | 47 
14 | 15919 | 9435976 | 7-2019104 | 9.9747868 | 46 
x5 |___ 16083 | 9433072 | 7:2063750 | 9.9746531 | 45 
1.6 16248 | 9430168 | 7.2108167 | 9.9745194 | 44 
17 | 26414 | 9427264 | 7-2152358 | 9.9743856 | 43 
18 16581 | 9424360 | 72196326 | 9.9742519 | 42 
19 16749 | 9421456 | 7-2240071 | 9.9741180 | 41 
_20 |___ 16918 | 9418552 | 7-2283597 | 9:9739841 | 40 
21 17088 | 9415648 | 7.2326906 | 9.9738502 | 39 
22 17258 | 9412744 | 7.-2370000 | 9.9737162 | 38 
23 | 17429 | 9409840 | 7.241256r | 9.9735822 | 37 
3 24 | 17601 | 9406936 | 7-2455551 | 9.9734482 | 36 
I 25 |___ 17774 | 9404033 |_7-2498013 | 9.9733141 | 35 
26 17948 | 9401129 | 7.2540267 | 9.9731800 | 34 
27 | 18123 | 9398225 | 7.2582317 | 9.9730458 | 33 
28 18299 | 9395322 | 7.2624164 | 9.9729117 | 32 
29 | 18475 | 9392418 | 7.2665810 | 9.9727774 | 31 
zo | 18652 | 9389515 | 7.2707258 | 9.9726431 | 30 

Natural Co-| Natural | LogarithmCo- arithm 
Verſed Sine. \Verſed Sine.| Verſed Sine. | Verſed Sine. M. 

"$% DEGREES. 
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VERSED SINES., 


3 DEGREES. 


Natural 


* [Verſed Sine. 


18652 


Nataral Co- 
Verſed Sine. 


Logarithm 


Veryſed Sine. 


L 
erſed Sine. 


arithnms C 0- 


9389515 


7-2707258 


9.9720431 


18830 
19009 
19189 
19363 
I9550 


9386611 
9383708 
9380804 
937790r 
9374998 


19732 
19925 
— 
20284 
20470. 


20657 
20844 
21032 
2122 

21411 


21602 


21793 
2198 
2217 


22372 


22567 
22763 
22960 
23157 
23355 


9372095 
3309192 
9366289 
9353386 


9360483 


9357580 
9354677 
9351774 
9348871 


9345969 


9343066 
9340163 
9337201 
9334358 


9331456 


9328553 
oyoghun 
9322749 
9319847 


9316945 _ 


7.2748508 
7-2789563 
7.2830425 
7.2871095 

7-2911576 


9.9723088 
949723745 
9.9722401 
9*y721056 
9-9719712 


7-2951869 ' 9.9718367 


1-2931975 
7-3031597 
7.3071636 
7.3111194 


9.9717021 
9.9715675 
9.9714329 
9.9712982 


7-310977 


7.3267646 
7.3306322 


A | | 9.971 = 


4 


43+ 
7.3228797 | 9.9708940 


9.9707592 
9.9706243 


7-3344927 
7.3383161 
7-3421327 
7.3459326 | 
7. 3497159 


— —— —— 


9.970494 
9.9703545 
$+9702195 
9.9700845 
9.9699494 


7-3534528 


13572334; 


7. 3609678 
7.3646863 
INS 


9.9698143 
9.9696792 
9.9695440 


; 9.96 34088 
9.9692735 


23554 
23754 
23955 
24157 
24360 


9314043 
9311141 
9308239 
9305337 
9302435 


Lis! hd 4 


7-3757467 
7-3794027 | 


| 73830431 | 


7.3866683 


9.96 /1 382 

9.969002 

9 — 
9687321 


. 3685367 


Natural C 
Verſed Sine. 


Natural 


Verſed Sine. 
6 DEGREES. 


Logarithm Co- | Logarithm 
Verſed Sine, Ver ſed WYTTA 


M m 


— — 


—— 


O = ÞD ws þÞ wr ww COWS 


7 aut 4 An 


\ eee. Joe: and 


ERSED) STNES, | 


5 a, 


2 DEGREES. 


| -Natural- \ Natural Co- Logarithm | Lozarithm Co- 
M., Perſed Sine, Verſed Sine. | Verſed Sine. Verſed Sine. | 
"| 24360 | 9302435 | 7.386683 | 9.9685 967 | 60 
I 24563 | 9299533 | 7.3902785 | 9-9684511 | 59 
2 24767 | 9296631 | 7.3938716-| 9.9683256 | 58 
3 24972 | 92393730 f7:3974540 | 9:9681900 | 57 
{ BY. 25178 | 9290828.| 7:4010196 | 9.9680544 | 56 
_5 |__ 25385 | 9287927 | 7.4045706 | 9.9679188 |_55_ 
6 25592 | 9285025. | 7:4081071 | 9.9677831 | 54 
 7:| 25goo | 9282124, | 7.411629} | 949676474 | 53 
8 26009 | 9279223 | 7.4151372 | 9.9675116 | 52 
9 26219. | 9276322. | 7.4186311 | 9.9673758 | 51 
Io 26430 | 9273421 | 7.4221109 | 9.9672399 |_50_ 
I! 26642: | 9270520 | 7.4255767 | 9.9671040 | 49 
I2 26855 | 9267619 | 7.4290288 | 9.9669681 | 48 
1.3 27069 | 9264718 | 7.4324672 | 99668321 | 47 
I4 27283 | 9261817 | 7.4358921 | 9.9566961 | 46 
_I5 | 27498 | 9258916 | 7.4393034 | 9:9665601 | 45 | 
I6 27714 | 9256015 | 7.4417015 | 9.9664240 | 44 
17 27931 | 9253114 | 7.4460862 | 9.9662879 | 43 
18 28149 | 9250213 | 7-4194578 | 9.-9661517 | 42 
19 28367 | 9247312 | 7.4528163 | 9.9660155 | 41 
20 28586 |_ 9244412 | 7.4561619 | 9.9658793 | 40. 
21 | 28806 | 9241511 | 74594946 | 99657430 | 39 
22 29027 | 9238611 | 7.4628146 | 9.9656067 | 38 
23 29249 | 9235710 | 7.4661219 | 9.9654703 | 37 
24 29472 | 9232810 | 7.4694166 | 9.9653339 | 36 
25 29696 | 9229910 | 7-4726989 | 9.9651974 | 35 
26 29921 | 9227009 | 7-4759688 | 9.9650610 | 34 
27- 30146 | 9224109 | 7-4792265. | 9.9649244 | 33 | 
28 30372 | 9221209 | 7.4824719 | 9.9647879 | 32 
29: | 30599 | 9218309. | 7:4857052 | 9.9646512-| 31 
{ 30 30827 | 9215409 | 7.4889265 | 9. 9:9645146 | 30 
atural Co-| Natural Logarithm Co- Logarithm 
Verſed Sine,|Verſed Sine.| Verſed Sine. | Verſed Sine. M. 
85 DEGREES. 


© A 


. 
Sal. 4 < - 


-VERSED 'SINES.” 


4 LR 


"HH 4 DEGREES. ſ 
EASE 
. . Verſed Sine, | Verſed Sine, | | 
309 | 30827 | 9215409 | 7.4889265 | 9.9645146 | 39 
31 31056 | 9212509 | 7.4921359 | 9.9643779 | 29 | 
32 31285 | 9209609 | 7.4953353 | 99642412 | 28 | 
33 31515 | 9206709 | 7.4985193 | 9.9641044 | 27 
34 31746 | 9203809 | 7.5016934 | 9.9539676 26 
35 31978 | 9200910 | 7.5048560 | 9.9638308 | 25 | 
36 32211 | 9198010 | 7.5080071 | 9.9636939 | 24 
37 32445 | 9195111 | 7.5111468 | 9.9635570 | 23 
38 32680 | 9192211 | 7.5142751 | 9.9634200 | 22 
39 32915 | 9189312 | 7.5173922 | 9.9632830 | 21 
40 33151 | 9186413 | 7.5204982 | 9.9631460 | 20 
4l 33388 | 9183514 | 7.5235930 | 9.9630089 | 19 
42 33626 þ 9180615 | 7.5266769 | 9.9628718 | 18 
43 .| - 33865. 9177716 | 7.5297498 | 9.9627345 | 17 
44 | £33405 | 9174817 | 7.5328119 | 9.9625974 | 16 
45 34345 9171918 7-5358632 | 9.9624601 | 15. 
46 34586 | 9169019 | 7.5389038 | 9.9623229 | 14 
47 34828 | 9166120 | 7.5419338$ | 9.9621855 | 13 
48 35071 | 9163222 | 7-5449532 | 9.9620482 | 12 
49 35315 | 9610323 | 7.-5479021 | 9.96191C8 | 11 
5O 35560 9157424 7+-5509Y6C7 | 9.9617733 | 10 
51 35806 | 9154526 | 7-5539489 | 9.9616358 | 9 
52 36052 | 9151628 | 7.5509268 | 9.9614983 | 8 
53 36299 | 9148729 | 7.5598946 | 9.9613607 | 7 
54 36547 | 9145831 | 7.5628522 | 9.9612232 | 6 
55 36796 | 9142933 | 7.565797 | 9.9610855 | 5 | 
56 27046 | 9140035 | 7-5687373 | 99609478 | 4 
57 37297 | 9137137 | 7-5716650' | 9.96081C1 | 3 
58 37548 | 9134239 | 7-5745828] 9.9606723 | 2 
59 37800 | 9131341 | 7-5774908 9.9605 345 | 1 
60 38053 | 9128443 |! 7.5803891 | 9.9603967 | © 
Natural Co-|l Natural |Logarithm Co| Logarithm 
Verſed Sine.|Verſed Sine, Verſed Sine." Verſed Sine. M. 
ABI: 85 DEGREES. 


M m 2 


-robtA a Irie Ay... + 


_VERSED | SINES. 


2 4 
ren eetnaates a yt 


pd » 


495 5 DEGREES. : 
M, | Natural | Natural Co-\" Logarithm | Logartthm Co- 
* Perſed Sine. |Verſed Sine. Ferſed Sine, | Verſed Sine. 
0 38053 | 9128443 | 7.5803891- | 9.9603967 | 60 
I 38307-| 9125545 | 7.5832777 | 9.9602588 | 59 
2 38562. | 9122647 | 7.5861568 | 9.9601209 | 58 
| 3} 38817 | g9r19730-| 7.5890263 | 9.9599829 | 57-| 
| #| 39074 | 9116852: | 7.5918864 | 9.9598449 | 56 
Wt 39331 | 913955 | 7-5947322 | 9.9597068 | 55 
\ 6 | 39589 | 9111057 | 7.5975783 | 9.9595688 | 54 
d | 7 | -39848-| 9108160 | 7.6004103 | 9.95943c6 | 53. 
8 4aro8 | 9105263. | 7.6032331 | 9.9592925 | 52. | 
9 40369 | 9102366 | 7.6060468 | 9.9591542 | 51 
10 | 40630 | 9099459 | 7.60885 13 | 9.9590160 | 50. 
IL 40593 .| 9096572 | 7.6116468 | 9.9588777 49: | 
12 | 41156 | 9093675. | 7.6144333 | 9:-9587394 | 48-| 
F3 41420 | 9090778 | 7.6t72109 | 9.9586010 | 47 |þ 
1.4 41685 | 9087881. | 7.6199796 | 9.9584626 | 46 
_15 |__ 41951 | 9084984 | 7.6227395 | 9.9583241 | 45 
16 42217 | 9082087 | 7.6254906 | 9.9581857 44 
17 42485. | 9079191 | 7.6282330 | 9.9580471 | 43.| 
' 18 42753 | 9976294 | 7.6309668 | 9.9579086 | 42: 
i9 | 43022 | 9073398 | 7.6336920 | 9.9577699 | 41 
|_20 | 43292 | 9070502 | 7.6364086 | 9.9576313 | 40 
21 | 43563 | 9067605 | 7.6391167 | 9.9574926 | 39. 
1 22'| 43335 | 9064709 | 7:6418164 | 9.9573539 | 38 
1 23 44107.| 9C61813 7.6445078 | 9.9572151 37 
24 44380 | 9058917 | 7.6471908 | 9.9570763 36 
| 25 |__ 44655 |_9056021 | 7.6498655 | 9.9569374 | 35 
26 | 44930 | 9053125. | 7.6525320 | 9.9567985 | 34 
| 27-| 45205 | 905c229 | 7.6551903 | 9.95665 96 33-| 
A 28'| 45482 | 9047333 | 7-6578404- | 9.9565206 | 32 
29 | 45760 | 9044437 | 7-6604825 | 9.9563816 | 31 
'$o 46038 | 9041542 | 7.6631166 | 9.9562425 30 
pn Co-| Natural | Logarithm Co-| Logarithm M 
L erſed Sine.|Verſed Sine,| Yerſed Sine. | Verſed Sine, |: 
oY - 844 DEGREES. _ 


_— — 


(a v-aas:ts refit nba hen wow 


"VERSED SINES. 


.» Ad. a; - 


5 DEGREES. 


Natural | Natural Co-| Logarithm |\ Logarithm Co- 

* [Verſed Sine. Verſed Sine.) Verſed Sine.\ Verſed Sine. 
46038 | 9041542 | 7.6631166 | 9.9562425 
46317 | 9038646 | 7.6657427 | 9.9561034 
46597 | 9035751 | 7.6683608 | 9.9559643 
46878 | 9032856 | 7.6709711 | 9.9558251 
47160 | y029061 | 7.6735735 | 99556859 
47443_| 9027066 | 7.E761682 | 9.9555466 
47726 | 9024171 | 7.6787550 | 9.9554073 
48010 | 9021276 | 7.6813342 | 9.9552680 
48295 | 9018381 | 7.6839058-| 9.9551226 
48581 | 9015486 | 7.6864697 | 9:9549891 
48868 | 9012592 | 7.6890260-| 9.95 48497 
49156 | 9co09697 | 7.6915749 | 9.9547 102 
49444 | 9006802: | 7.6941162 | 9.9545706 
49734 | 9003908: | 7.6966502 | 9.9544310 
50024 | gJOCION}3 | 7.6991767 | 9.9542914 
50315 | 8998119 | 7.7016959 | 9.9541517 
50607 | 8995225 | 7.7042078 | 9.9540120 
50900 | 8992331: | 7.7067124 | 9.95 38723 
51193 | 8989437 | 7-7092098 | 9.9537325 
52467 | 38986543:| 7.7117001 | 9.95 35926 
51783 | 8983649 | 7.7141832 | 9.9534528 
52079 | 8980755 | 7.7166592 | 9.95331238 | 9 
52375 | 8977861 | 7.7191281 | 9.9531729 | $| 
52673 | 8974968 | 7.7215900 | 9.9530329 | 7 

' S2y72 | 8972074 | 7-7240450 | 9.9528929 | 6 
53271 | 8969181 ' 7.7264930 | 9.9527528 ta 
$3572 | 89662857 ; 7.7289341 | 9.9526127 4 
53873 | 8963394 | 7-7313683 | 9.9524725 | 3 
54175 | 8960501 | 7.7337658 | 9.9523323 | 2 
54477 | 8957608 | 7.7362164 | 9.9521920 | 1 

$4781 | 8954715 | 7-7386303 | 9.9520518| © 

Natural Co-| Natural | Logarithm Co-| Logarithm 

Verſed Sine.| Verſed Sine. Verſed Sine, | Verſed Sine. M. 


84 DEGREES. 


+ ooo tone 26 WISE} 4&5 


"VERSED SINE 


FT 4 oo COS, a. 


S. 


| 6 DEGREES. 
| Natural |Natural Col Logarithm Log erithmCo- 
M. 17 erſed Sine.'Verſed Sine. Perſed Sine. | Verſed Sine. 
© 54781 8954715 7.7356303 9.9520518 60. 
= 55086 | 8951822 | 7.74t0375 | 9.9519114 | 59 
2 | 55391 | 8948929 | 7.7434380 | 9.9517711 | 58 
3 | 55697 | 8946036 | 7.7458319 | 9.9516307 | 57 
4 | $6004 | 8943143 | 7.7482192 | 9.9514902 | 56 | 
_5 |__$56312 | 8940251 | 7.7505999 | 9.9513497 | 55. 
6 | $6621 | 8937358 | 7.7529742 | 99512092 | 54 
7 56931 | 8534466 | 7.7553419 | 9.9510686 | 53 
g $7241 | 8931574 | 7.7577031 | 9.9509280 | 52 
9 57552 | 8928682 | 7.7600580 | 9.9507874 | 51 
Io | _ 57864 | 8,25790 | 7.7624064 | 9.9506467 _5o | 
I1 53177 | 8922898 | 7.7647485 | 9.9505059 | 49 
12 58491 | 8920006 | 7.7670843 | 9:9503652 | 48 
13 58806 | 8917114 | 7.7694138 9.9502243 | 47 
14 | 59121 | 8914222 | 7.7717371 | 9.9500835 | 46 
T5 |__ 39437 | 8911331 | 7:7740541 | 9.9499426 | 45 | 
I6 $9754 | 8908439 | 7.7763649 | 9.9498016 | 44 
17 | 60072 | 8905548 | 7.7786696 | 9.9496606 | 43 
18 60391 | 8902656 | 7.7809682 | 9.9495196 | 42 
i9| G60710 | 8899765 | 7.7832607 | 9.9493785 | 41 
20 | __61030 | 8896874 | 7.7855472 | 9.9492375 | 40 
2T | G1351 | 8893983 | 7.7878276 | 9.9490963 | 39 
22 | 61673 | 8891092 | 7.7901020 | 9.9489551 | 38 
23 61996 | 8888201 | 7.7923705 | 9.9488139 | 37 
24 62320 | 8885310 | 7.7946331 | 9.9486716 | 36 
25 62645 | 8882420 | 7.7968897 | 9.9485313 | 35 
26 | 62971 | 8879529 | 7.7991405 | 9.9483899 | 34 
27 63297 | 8876639 | 7.8013855 | 9.9482485 73 | 
28 63624 | 8873748 | 7.8036246 | 9.9481071 32 | 
29 03952 8870858 ” 9-9479656 31 | 
30 64281 | 8867968 | 7.8080856 | 9.9478241 | 3o | 
[Natural Co.| Natural LogarithmCo Logarithm M 
[Verſed Sine-Werſed Sine.|Verſed Sine. Voſed Sime, | 
: GD ECESES A797. 


"VERSED SINEs 


6. DEGREES. 


Fi, Natural |Natural Co-\ Logarithm LogarithmC 
| M. Verſed Sine.Verſed Sine Verſed Sine. | Verſed Sine. 
| 30 64281 | 8867968 | 7.8080856 | 9.9478241 | 30 
31 64611 | 8865078 | 7.8103076 | 9.9476825 | 29 
32 64942 | 8862188 | 7.8123237 | 9.9475409 | 28 
33 | 65273 | 8859298 | 7.8147343 | 99473933 | 27 
34 __ 8836408 | 7.8169392 | 99472576. | 26 
| 35 | __65938 | 8853518 | 7.8191386 | 9.9471159 | 25 
36 66272 | 8850628. | 7.8213323 | 99469741 | 24 
37 | 66668 | 8847739 | 7.8235205 | 9-9468323 | 23 
38 66943 | 8844849 | 7.8257032 | 9.9466904 | 22. 
39 67279 | 8841960 | 7.8278804 | 9.9465485 | 21 
40 67616 | 8839071 | 7.8300522 | 9.9464066 20; 
at | 67954 | 8836182 | 7-8322185 | y-9462646 | 19 
42 | 68293 | 8833293 | 7.8343794 | 9-9461126 | 18 
43 | 68633 | 8830404 | 7.8365349 | 9.9459805 | 17 
44 | 63974 | 8827515 | 7.8386851 | 9.9458385.| 16 
45 |__69315 8824626 | 7.8408299 + 9.9456363 | 15 | 
46.| 69657 | $821737 | 7.8429655 , 9:9455541 | 14 
47 70000 | 8818843 | 7.8451037 | $-9454119 | 13 | 
48 70344 | 8815560 | 7.8472327 ; 9*94526,6 | 12. 
49 | 7o689 | 8813072 | 7.8493565 ; 9.4451273 | 11 
5o | 71035 | 8810184 | 7.8514751 ' $.944»850 | 10 
51 | 71382 | 8807296 | 7.8535885 | 9.9448425 | 9 
52 71729 | 8804408 | 7.8556968 | y.9447001 | dS 
53 | 72077 | 8801520 | 7.85779-9 | 9:9445576 | 7 
54 | 72426 | 8798632 | 7.8598,80 | 9.9444151 | 6 
| 55. 72776 | 8795745 | 7-8619910 | 9.9442720 | 5. 
56 73127 | $792857 | 7.5640789 | 9.9441300 | 4 
57 73479 | $789.69 | 7.8661618 | 9.9439873 | 3 
58 73521 $787082 | 7.8682397 | 9.9438446 | 2 
59 | 74184 | 8784194 | 7.8703126 | 9.9437019 | 1 
6o| 74539 | 8781307 | 7.8723506 | 9.9435591:| © 
Natural Co4 Natural | LogarithmCo- arithm. 
| [Feſed SineWerſed Sine. Verſed Sine. | Verſed: Sine. | +: 
8 DEGREES. | 


ERSED. S1 
x 


© "x 


7 DEGREES. hs i 
M Natural |Natural Co-) Logarithm | L 0garitiomCo| 
*-|Vexſed Sine.Verſed Sine.| Verſed Sine.| Verſed Sine. 
o | 74539 | 8781307 |7.8723806 | 9.9435591 | 60 | 
x | 74894 | 8778420 | 7.8744436 | 9.9434163 | 59 
2'| 75250 | 8775533 | 7-8765017 | 9.9432735 | 58 
3 | 75607 | 8772646 | 7.8785550 9-94 31 300 57 
4 | 275964 | 8779759 | 7-8806033 | 9.9429876 | 56 
| 5 |__ 76322 | 8766872 | 7.9826469 | 9.2428446 | 5 
6 76681 | 8763985 | 7.8846856 | 949427016 | 54 
7 | 77041 | 8761099 | 7.8867196 | 9.9425586 | 53 
8 76581 | 8758212 | 7.8887487 | 9.9424155 | 52 
9 | 77764 | 8755326 | 7.8907784 | 9.y422723 | 51 
10 78126 | 8752440 | 7.8927928 | 9.9421291 | 50 
iz | 78484 | 8759554 | 7-594g078 | 9.9419859 | 49 
12 78853 $122808 7.8968181 4 48 
33 | 79218 | 8743782 | 7.8988238 | 9.9416993 | 47 
14 79584 | $740896 | 7.9008248 | 9.9415560 | 46 
Is |__ 79951 | g738010 | 7-9028212 | 9.9414125 | 45 
16 $0318 | 8735124 | 7-9048130 | 9.9412691 | 44 
"7 80686 | 8732239 | 79068002 | 9.9411256 | 43 
I 81055 | 8739353 | 7-9087829 | 9.9409822 | 42 
19 1425 | 8726468 | 7.9107610 | 9.9408385 | 41 
20 | __ 81796 | 8723583 | 7-9127346 | 9.9406949 | 40. 
21 | $2168 | 8720698 79147088 9-9405513 | 3 
22 82541 nan! 7.91666 9.9404076 | 3 
23 2914 | 871492 79186286 9.9402638 | 37 
24 $3288 | 8714928 | 7.9205844 | 9.9401201 | 36 
25 |_ 8366z | 8712043 | 7-9225358 | 9.9399762 | 35 
26 | 34039 | 8709159 |7.9244827 9.9795004 34 
27 | 84416 | 8706274 [7-9264253 | 9.9396 33 
28 | 84794 | 8703390 | 79283636 59395445 32 
29 | 85172 | 8699505 |7.9302975 | 9.9394005 | 31 
zo | B5551 | 8697622 |7.9322271 | 9.9392565 | 30. 
Natural Co Natural | LogarithmCo- arithm 
| Verfed Sine.Werſed Sine.|Verſea Sine. Verſa Sine. | M 
82 DEGREES. | 


72 DEGREES. 


| Natural | Natural Co-) Logarithm |Logarithm Co- 
M. Verſed Sine.|Verſed Sine.| Verſed Sine, | Ferſed hy 
30 85551 | 8697622 7.9322271 | 9.9392565 | 30 
31 85931 | 8694738 | 7.9341523 | 9.9391224 | 29 
32 86312 | 8691854 | 7.9360734 | 9.9389083 | 28 
33 86694 | 8688970 | 7.9379901 | 9.9388241 27 
34 87077 | 8586086 | 7.9399027 | 9.9386800 | 26 
= B 87460 _ 8683202 7.9418110 | 9.9385357 | 25 
36 87844 | 8677436 | 7.9437151 | 9-9383914 | 24 
37 88229 | 8674553 | 7.9456150 | 9.9382411 | 33 
38 88615 | 8671670+| 7.9475107 | 9.9381027 | 22 
39 | 89002 | 8668787 | 7.9494023 | 9.9379583 | 21 
40 89391 | 8665904 | 7.9512898 | 9.9378139 | 20. 
41 89779 | 8663021 | 7.9531732 | 9$.9376693 | 19 
42 90168 | 8660138 | 7.9550525 | 9.9375248 | 18 
43 | 90558 | 8657256 | 7.9569276 | 9.9373802 | 17 |. 
44 | - 90949 | 8654373 | 7-9587988 | 9.9372356 | 16 
45 91341 | 8651491 | 7.9606663 | 9.9370909 | I5_ 
46 91734 | 8648608 | 7.9625290 | 9.9369462 | 14 
47 92124 | 8645726 | 7.9643880 | 9.9368015 | 13 
48 92521 | 8642844 | 7.9662431 | 9.9366567 |-12 
49 92916 | 8639962 | 7.9680942 | 9.9365118 | I1 
50 93312 | 8637080 | 7.9699414 | 6.9363670 | 10 
Fl 93709 | 8634198 | 7.9717846 | 9.9302220 | 9 
52 94107 | 8631317 | 7.9736239 | 9.9360771 | $ 
53 94506 | 8628436 | 7.9754593 | 9-9359321 | 7 
54 94905 | 8625554 | 7-9772908 | 9.9357870 | 6 
55 95305 | 8622673 | 7.9791184 | 9.9356419 | 5 | 
56 95706 | 8619792 | 7.9809422 | 99.354968 | 4 
$7 96108 | 8616911 | 7.9827621 | 9.9353156 | 3 
58 96511 | 8614030 | 7.9845782 | 9.9352C64 | 2 
59 96915 | 8611149 | 7.9863905 | 9.9350611 I 
60 97319 | 8608269 | 2.9881990 9.9349158 | © 
'"  \Natural Ce-| Natural |Logarithm Co Log arithm 
Verſed Sine,| Verſed Sine, Veyſed Sine. \Verſed Sine M. 
= '2 DEGREES. = 


—_ 


Na 


8- DEGREES. | 
M Natural, : |Natural Co-|- Logarethms LogeririmeCo- | 
* [Verſed SineWerſed Sine.| Verſed- Sine. | Verſed Sine. 
© 97319 | 8608269. | 7.9881990 | 9.9349158 | 60 
i | 97724 | 8605388 | 7.9900038 | 9:9347705 | 5 
2 98x30: | 8602508 | 7.9918047 | 9.9346251 | 5 
3 | 98537 | 8599627 | 7-9936020 | 9.9344756 | 57 
4 | 98935 | 8596747 | 7-99539g5 | 9-9343342 | 56 
5 |__ 99354 | 8593867 | 7-9971853 | 9-9341386 | 55 | 
6 | 99763 | 8590987 | 7-9989713 |.9'9340431 | 54 
| 7 | - 100279 8588107 | 8.0007537 | 9.9338975 | 53 
| 100584. 8585228. | 8.0025325 | 9.9337526 | 52 
9.. roogg5.| 8582348. | 8.0043076-| 9.y336061 |} 51 
"Io | 101409.,| 8579469 | 8.0060790 | 9.9334604 | 50 
Ii | 101823 | 8576590 | 8.0078468 | 9.9333146 | 4 
12 | 102238 | 8573711 | 8.0096r10'| 9.9331688 | 4 
1-3 | 102653,| 8570832 | 8.0113716-| 9.9330229 | 47 | 
Eq || 203069 | 8567953 | 8:0131287 | 9.93z28971 | 46 
15 | 103486 | g565074 | 8.0148822"| 9.9327311 45. 
16. | 103904 | 8562195 po oÞ 9.9325851 44 ., 
L7, | 104323 | 8559316 | 8.0183785 | 9.9324391 | 43 | 
18: | 104743. | 8555438 | 8.0201213 | 9.9322930 | 42 
19.] 105163 | $553559-| 8.0218667 | 9.9321469 | 41 
29: |_-105584 | 8550681 | 8.0235965" | 9.9320007 | 40 
21-| T06006.| 8547803 | 8.0253289+| 9.9318545 | 2} 
22.] 106429 | 8544925, | $g'027057S | 9.9317083 | 3 
1.23 || 106853] 8542047 | 8.0287833 | 9.9315620 | 37 
24 | 107277] 8539169 | 8.0305057 | 9.9314I56 | 36 
125 | 107702 | 8536292 | 8.0322239 | 9.9312692 | 35 
| 26 |, 108128-| 8533414 | 80339391 | 9.9311228 | 34 
27 | 108555 | 8530537 | 8.0356508 9-9309764 33 
'2 102953 | 8527660 | 8.0373592 | 9.9308299 | 32 
29 |. r09182 | 8524783. | 8.0390643 | 9.9306833 | 31 
zo | 109841 | 8521906 | 8.0407659 | 9.9305367 | 3o 
. [Natural Co  Naturat | | LogarithwCo- arithm 
Verſed Sine.\Verſed Sine.|Verſed Sine. |Verſed Sine. M. | 
= 832, D.E GR'E ES. _ 


—— ——— MS | 


VERSED -SINES. 


8 DEGREES. ; 
. | Natural 44 atural Co-| Logarithm | TIP @ Mt 
M. |7erſed Sine.Werſed Sine|Verſed Sine. | Verſed Sine 
30 | - 109841 | 8521906 | 8.0407659 | 9.9305367 | 30 
31 | 110271 | 8519029 | 8.0424642 | 9.93039yol | 29 
32 | 110702 | 8516152 | 8.0441592 | 9.9302434 | 28 
33 | 111134 | 8513276 | 8.0458509 | 9.9300967 | 27 
34 | 111567 | 8510399 | 8.0475393 | 99299499 | 26 
35 | 112001 | 8507523 | 8.0492243 | 9-9298031 | 25) 
"26 | 112436 | 8504647 | 8.0509061 | 9.9296563 | 24 
; 112872 | 8501771 | 8.0525847 | 9.9295094 | 23 
Z 113308 | 8498895 | 8.0542599 | 9.9293624 | 22 
39 | 113745 | 8496019 | 8.0559319 9.92921 54 21 , 
40 | 114183 | 8493143 | 8.0576007 | 9.9290684 | 29 
41 | 114622 | 8490267 | 8.0592663 | 9.9289213 | 19 
42 | 115062 | 8487392 | 8.0609286 | 9.9287743 | 18 
43 | 115502 | 8484516 | 8.0625878 | 9.9286271 | 17 
44 | 115943 —_ Song 9.9234799 16 
45 | _116355 |_94797 .o658966 | 9.9283326 | 15 | 
46 | 116828 | 8475891 SIT [9 9.9281 $4 I4 
4 117272 | 8473016 | 8.0691928 | 9.9280380 | 13 
48 | 117717 | 8470141 | 8.0708362 | 9.9278907 | 12 
49 | 118162 | 8467266 | 8.0724764 | 9.9277432 | 11 
] 5o | 118608 | 8464392 | 8.0741136 | 9.9275958 | 10 
gx | 119055 | 8461518 | 8.0757476 |! 9.927453 2 
52 | 119503 | 8458644 | 8.0773786 | 9.927300 
53 | 119952 | 8455770 | 8.0790065 | 9.9271531 | 7 
54 | 120402 | 8452896'; 8. o806313 | 9.9270055 | 6 
55 | 120852 | 8450022 | 8, —— 9.9268578 | 5 
"56 | 121303 | 8447148 | 8.083871g | 9.9267101 | 4; 
57 | 121755 | 8444275 | 8.0854976 | 9.9265024 | 3; 
5 122208 | $44140x | 8.0871002 | 9.9264146 | 2 
59 | 122662 | 8438528 | 8.0887099 | 9.9262667 I | 
60 123117 | 8435655 | 8.0903166 | 9.9261188 | ©: 
Natnral Col Natural | LogarithmCo- Co- 4 arithm [M4 M. 
Verſed Sine. Fes Sine. Verſed Sine. | Ver Ted Size. 
i DEGREES. 


N nsz2 


i + = q fe oh = ivGies 9s. BG otter — 
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s DEGREES. 
| Natural: | Natural Go-| Logarithm | Logarithm Co- 
Ferſed Sine.\Verſed Sine.| Verſed Sine, | Verſed Sine. | 


123117 | 8435655 8.9903166 9.9261188 | 60 


123573 | 8432782. | 8.0919: 03.| 9.9259709 | 59 
124029 |' 8429909 | 8.09352r0 | 9-9258229 | 58 
124486 |. 8427036 | 8.c951188 | 9.9256749 | 57 
124944. | 8424163.| $.0967136 | 9.9255268 | 56 

125403_| 8411291 | 8.0983055 | 9.9253787 |_55_ 
125863 | 8418419 | 8.0998944 | 99252306 | 54 
126323, | 8415547 | 8.10x4804 | 9.9250823 | 53 
126784 | 8412675 | 8.1030635 | 9-9249341 | 52 
127246 | 8409803 | 8.1046437 | 9:9247858 | 51 
| Io | 127709 | 8406931 | 8.1062211 | 9.9246375 | 5O 
II 138173 | 8404059 | 8.1077955 | 99244891 | 49 
I2 |, 128638 | 8491188 | 8.1093671 | 99243407 | 48 
13 128103. | 8398316. | 8.1109358 | 9-9241922 | 47 
E 14.| 129569 | 8395445 | $.1125017 | 99240437 | 46 
'15 | 130036 | 8392574 | 8.1140647 | 9-9238956 | 45 
16 130544 | 8389703 | 8.1156249 | 99237466 | 44 
17 130973 | 8386832 | 8.1171823 | 9.9235979 | 43 
18 | 131443 | 8383962 | 8.1187369 | 9.92 34493 | 43 
I9 131915 | 8381091 | 8.1202887 | 9.9233005 | 41 | 
20 132384 | 8378221. | 8.1218377 | 9-9231518 | 40 
21 132856 | 8375351 | 8.1233840 | 9.9220030 | 39 
22 133329 | $3724$1 | 8.1249274 | 9.9228541 | 38 
23 133803 | 8369611. | $.1264681 | 9.9227052 | 37 
24 | 134278-| 8366741 | 8.1280061 | 9.9225563 | 36 
25 134754 | 8363871. | 8.1295413 | 9.9234073 | 35 
] 26 135230 | 8361001. | 8.1310738 | 9.9222583 | 34 
27 | 135707 | 8358132 | 8.1326036 | 9.9221092 | 33 
28 | 136185 | 8355262. | 8.1341307 | 9.9219601 | 32 
29 | 136664 | 8352393. | 8.1356551 | 9.9218109 | 31 
30 | 137144 | 8349524. | 8-1371768 | 9.9216617 | 30 


Nataral Co-| . Natural | Logarithm Co- Logarithm 
Verſed Sine.|Verſed Sine,|Verſed Sine. | Verſed Sine, | 
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9 DEGREES. 


Natural 
* [Verſed Sine. 


atural Co- 
erſed Sine, 


Ver{ed Sine, 


EA Sine 
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137144 


8349524 


$.1311768 


9.9216617 


137624 
x38105 
138587, 
135070 
139554 


8346655 
8343786 
8340918 
8338049 
$335181 


140039 
140525 
I4IOLL 
141498 


142475 
142965 
143456 
143947 
144439 
144932 
145420 
145921 
146417 
146913 


141986 | 
8317973 


$332313 
8329445 
8326577 
$323709 
8320841 


8315106 
8312239 
8309372 
830650 

$303638 
8300771 
829790 


$29503 
8292172 


8.1386958 
8.1402121 
8.1417258 
8.1432368 
8.1462510 
$.1477541 
8.1492546 
8.150752 

8.152247 


$.1447452_ 


9.9215124 
9.9213632 
9.9212138 
9.9210644 
9.9209150 
9.9207656 

9.9206160 
9.9204665 
9.9203169 
9.9201672 


8.1537405 
8$.1552307 
8.1567182 


8.1582032 


8.1596857 


9.92001 7 
9.919867 

9.9197180 
9.9195682 


9.9194183 


8.1611656 
8.1626430 
8.1641178 
8.1655902 
8.1670600 


9.9192684 
9.9191184 
$.9185685 
9.9188184 
9.918668} 


147410 
147908 
148407 
148907 
149407 
149908 
150410 
I 5091.3 
IS1417 
I51922 


8289306 
8286440 


$283574 
8280708 


8277843. 


8274978 
8272113 
8269248 
8266383 
8263518 


8.1685273 
8. 1699321 
8.1714545 
8.1729144 
8.1743717 


9.9185182 

9.9183680 
9.9182278 
9.9180675 
9.9179172 


8.1758267 
$.1772792 
8.1787292 
8.1801768 
8.1816220 


9.9177669 
9.9176164 
9.9174060 
9.9173155 
9.9171650 


Natural Co- 


Verſed Sine. 


Natural 


Perſed Sine. 


LogarithmCo- 
Verſed Sine. 


Logarithm 


Verſed Sine. 


$. DEGREES 


Oo m WD ww oþÞ SI Gov 
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wo DEGREES. 


| M.  Natwrdl | Natwal Co- Logarithos Logerithm Co-| 
, Perſed Sine. |Ferſed Sine, |. Verſed'Sin Sine, Verſed Sine. 
© | :I5E922.) 8263518 | 8.x 8.1816220 | s 9. 9171650. 60 
5 | 1 | 152428 | 8260653 |8.1830648 | 9.9170144 | 59 
4 2 | 152934 | 8257789 | $.1845051 | 99168638 | 58 
, .. 3 | 153441 } 8254925 |.8.1859431 | 9.9167131 | 57 
p 4 | 153949 | 8252061 |. 8.1873786 | 9.9165624 | 56 
| _5_|_:154450 | 8249197 | 8.188818 | 9.9164116 | 55 
6 | 154968 {| 8246333 | 8.1902425 | 9.9162609 | 54 
7T | :155479 | 8243469 | $8.1916710 } 9.9161100 | 53 
$8 | 155999.| 8240696 {| 8.1930971 | 9.9159591 | 52 
| +9 | -1565@2.| 8237742 | 8.1945208 | 9.9158082 | 51 
io | 157015 | 8234879 | 8.1959421 | 9.9156572 |_5O 
11 157529 | 8232016 8. 1973611 | 9-9155062 | 49 
I2 158044 | 8229153 | 8.1987778 | 9.91535571 | 48 
13 | 158560 | 8226290 | 8.2001921 | 9-9152040 | 47 
14 | :159976 | 8223427 | 8.2016042 | 99150528 | 46 
1 15 | 159593 | 8220565 | $.2030139 | 9.9149016 | 45 
16 | 160111 | 8217702 | 8.2044213 | 9-9147504 |, 44 
17 | 160630 | 83214840 | 8.2058264 | 9.9145991 | 43 
18 | 161150 | 8211978 | 8.2072293 | 99144478 | 42 
19 | 161671 | 8209116 | 8.2086298 | 9.9142964 | 41 
20 162192 | 8206254 | 8.2100281 | 9.9141450 | 40 | 
21 | 162714 | 8203392 | 8.2114241 | 9.9139935 | 39 
22 | 163237 | 8200531 | 8.2128179 | 9.9138420 | 38 
23 | 163761 | 8193669 | 8.2142094 | 9.9136904 |; 37 
24 | 164286 | 8194808 | 8.2155987 | 9.9135388 | 36 
25 | 164811 | 8191946 | 8.2169857 | 9.9133871 35_ 
26. 165337 | 8189086 | 8.2183705 | 9.9132355 | 34 
27 | 165864 | $186226 | $.2197531 | 9.9130837 | 33 | 
28 | 166392 | 8183366 | 8.2211334 | 9.9129319 || 32 
29 | 166921 | 8180505 | 8.2225116 | 9.9127801 |' 31 
30 | 167451 | 8177645 | 8.2238875 | 9.9126282 |: 30 
— |Wataral Co Natural Logarithm Co-  Logarithm M 
Verſed Sine.|Werſed Sine.| Verſed Sine. | Verſed Sine, 
"EE 0 DEGREE vs. 


*  —_— - 


DEGREES: 


| 10 
[| T Natwrab |Natwral Co-) Logarithms \Logarithm Co- || 
M. . | 
Verſed' Sine.\Verſed Sine. Verſed Sine. | Ferſed Sine, 
| 30 167451 5x | 8177645 | | 8. 2238875 9.9126283 | 30 
31 167981 | ' 8174785 8.2252613 | 9.9124763 | 29 
32 | 168512 | 8171925 | 8.2266329 | 9.9123244 | 28 
33 169044 | 8169065 |-8.2280023 | 9.9121723 | 27 
34 | 169577 | 8166205 | 8.2293695 | 9.9120203 | 26 
35 | _170111 | 8163346 | 8.230734 | 9.9718682 | 25 
36 | 170646 | 8160487 | 8.2320974- | 9.9117161 | 24 
37 171182 | 8157628 $.233458x | 9 9.9115638 | 23 
38 | 171718 | 8154769 | 8.2348167 | 9.9414116 |'22 
39 | 172255 | 8151910 | 8.2361732 | 9.9112593 | 21 
\40.| 172793 | 8149051 | 8.2375275 | 9.911070 | 20 
qt || 173332 | 8146192 | 8.2388797 | 9.9109546 | 19 
4%. | 173872 | 8143334 | 8.2402297 | 9.9108022 | 18 
431;-|| 174413 | 8149476 |} 8.2415737 | 9.9106498 | 17' 
44 || 274954 | 8137618 8.2429235 | 9.9104973 | 16' 
45: || 175496 | 8134760 | $.2442673 | 9.9103447 | 15_ 
46. || 176039: |. 8131902 | $.2456089- | 9.9101921 | 14 
mn. || 176583; | 8129044 | 8.2469485 | 9.9100395 | 13 
þ4 | 1377128 | 8126187 INES | 9.9098868 | 12 
49 || 177673 | $123330 | $.2496214- | 9.9097341 | 11 
5© || | 178219 8120473 2309547 9.9095913 | 10 
[5a | 178766 | $117616 | 8.2522360- | 9.9094285 |. 9 
52s |, r79gr4 | 8114759 | K2590Lgy:  9.9092756 | 8: 
535 || ©279863- þ 831x902 | 8.2 5494945] 9.9091227 | 7 
54s || ©1804r3 | 8rogoys' | $.2562675 | 9.9089697 | 6 
55: || 280963 | $r06190 | 8.2575 906 | 9.9088167 | 5 
56 |} 181514 | 8103334 | 8.2589117 | 99:086637 i 
157: [| 182066 | 8100478 | $:26e2307 | 9.9085106 | 3 
58: | r8z6r9' | $097622"| $:2645477 | 9.9983575 | 2 
59 | 183173. | $094766> | $.2628626 | 9.9082043 | 1 
[15 | 183728 | | $ogngro:. $.2641757 | 9.9080510 | © 
Natural Co-}F Natural arithy Co arithm 
Ver fed: Sine. __ _——_ Sim. | vob Sine, | M. 
-EGREE S. 
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WT E S. £3 
M. Natardl |Natural Co-| Logarithm | LogarithmCo-\ 
* '|Werſed SineVerſed Sine.| Verſed Sine.) Verſed Sine. 
o | 183728 | 8091910 | $.2641757 | 9.9080510 | 60 
1 | .,184284 | 8989055 | 8.2654867 |:9.9078977 | 59 
2 | 184840 | $a86200 | 8.2667957 | 9.9077445 | 55 
3-] 285397 | 8083345 | $.2681028 | 9.507591 | 57 
4| 185955 | 8080490 | 8.2594078 | 9.9074377 | 50 
5 | _ 186514 | 8077635 | 82707169 | 9.9072842 | 55 
6 | 187074 | 8074780 | 8.2720119 | 9'9071307 | 54 
7.| 187634 |. 8071926 | 8.2733111 | 9.9069771 | 53 
8 | 188195 | $069072 | 8.2746082 | 9.9068236 | 52; 
9 | 188757 |.8066218 | 8.2759035 | 9.y066699 | 51 
io | 189320 | 8063354 | 8.2771967 | 9.9065163 | 50 
11 | 189884 | 8060510 | .8.2784880 | 9.9063625 | 49 
12 | 190449 | 8057656, | 8.2797774 | 9.9062087 | 48 | 
13 | 191044 | 8054803 | 8.2810649 | 9.9060549. | 47. | 
14 | 191580 | $051950 | 8.2823504 | 9.9059o11 | 46 
{15 |_192147 | 8049097 | 8-2836341 | 9.9057471 | 45 
16 | 192745 | 8046244 $-2249153 9.9055932 | 44 
17 | 193284 | 8043391 | 8.2861956 | 9.9054392 | 43 
18,| * 193853 | 8040538 | 8-2874735 | 9.-9052851 | 42 
19 | 194423 | 8037686 | 8.2887495 | 9.9051310 | 41 
20 | 194934 | 8034834 | 82900236 | 9.9049769 | 40 
21 | 195566 | 8031982 | 8.2912958 | 9.9048227 | 3 
4 22 | 196139 | 8029130 | 8.2925664 | 9.9046685 | 3 
23 196713 $026278 | $.2938346 | 9.9045142 | 37 
| 24 | 197288 | $023426 | 8.2951012 | 9.9043599 | 36 
25 | 197863 | 8020575 | 8.2963660 | 9.9042055 | 35 | 
26 | 198439 | 8017724 | 8.2976289 | 9.904051 | 34 
2 —— 8014873 | 8.2988899 | 9.9038966 > 
2 199594 | 8012022 | 8.3001491 | 9.9037421 | 32. 
29 | 200274 | 8009171 | $.3014064 | 9.9035876 | 31 
| 30 | 200753 | 8006321 | 8.3026619 | 9.9034330 | zo 
4 Natural Co-| Natural | LogarithmCo-| L27' a rith M 
A Verſed Sine. Werſed Sine.| Verſed Sine.| Verſe d Sine| 
7 DEGREES. 


4 RB BELA. oh As 
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.11 DEGREES. 
Natural [Natural Co-| Logarithm i 2 Co- 
" Verſed Sine.|Verſed Sine. | Verſed Sine, | Verſed Sine, 
30 | 200753 8006321 | | 8.3026619 | 9.9034330-| 30 
31 | 201333 | 8003470 | 8.3039156 | 9.9032783 | 29 | 
32 | 201914 | 8000620 | 8.3051675 | 9.9031236 | 28 
33 202496 | 7997770 | 8.3064175 | 9-9029689 | 27 
34 | 203079 | 7994920 | 8.3076657 | 9.9028141 | 26 
35 |_ 203663 | 7992070 | 8.3089122 | 9.9026593 | 25 
36 204247 | 7989220 | 8.3101568 | 9.9025044 | 24 
37 204832 | 7986371 | 8.3113996 | 9.9023495 | 33 
38 | 205418 | 7983522 | 8.3126406 | 9.902 1945 | 22 
39 206005 | 7980673 | 8.3138798 | 9.9020395 | 21 
40 | 206593 | 7977824 | 8.3151172 | 9.9018845 | 20 
41 207182 | 7974975 | $.3163529 | 9.9017293 | 19 
| 42 207772 | 7972126 | $.3175868 | 9.9015142 | I8 
43 208362 | 7969278 | 8.3188189 [|-9.9014190 | 17 
44 208953 | 7966430 | 8.3200493 | 9.9012638 | 16 
| 45 209545 | 7963582 | $.3212779 | 9.9011085 | 15 
46 210138 | 7960734 | 8.3225047 | 9.9009531 | 14 
47 | 210732.| 7957886 | 8.3237298 | 9.9007977 | 13 
48 211326 | 7955038 | 8.3249532 | 9.9906423 | 12 
49 211921 | 7952191 | 8.3261748$ | 9.9004868 | 11 
50 | 212517 | 7949344 | 8.3273947 | 99003313 | 10 
Fl 213114 | 7946497 | 8.3286128 | 9.8901758 | 9 
52 213712. | 7943650 | 8.3298292 | 9.8900202 | 8 
53 214311 | 7940803 | 8.3310439 | 9.8998645 7 
54 | 214910 | 7937957 |} 8.3322569 | 9.8997088 | 6 
55 | 215510 | 7935111'| $.3334682 | 9.0995530 | 5 
56 216111. | 7932265 | 8.3346778 | 9.8993973 | 4 
| 57 216713. | 7929419 | 83358857 | 9.8992414 | 3 
58 217316 | 7926573 | $.3370918 | 9.8990855 2 
59 | 217920 | 7923728 | 8.3382963 | 9.8989296 I 
60 | 218524 _ 7920883 3 | $.2394991 | 9.8987736 | © 
Natural; Co- Natural Logarithm Co| Logarithm M 
| Verſed Sine. Verſed Sine.) Verſed Sine. | Verſed Sine. ' 
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E-- 2 DEGREES. 
M. | Natural | Natural Co-| Lozarithm Lozarithm Co- 
* [Verſed Sine.|Verſed Sine. Verſed Si Sine, | Verſed Sine, 
o || 218524 | 7920883 8.3 3294991 22 9.8987736 | 60 
1 | 219129.| 7918038 | 8.3407002- | 9.8986176 |'59 
2 | 219735 | 79151923 | $.3418997. | 98984615: || 58 
3 | 229342 | 7912348 | 8.3430975- | 9-8983054 |, 57 
1. 4] 220950 .] 7909503 | 8.3442936 | 9.8981492 | 56 
__5 |__221558 | 7906658 | 8.3454880 | 9.8979930 | 55 
6:1 222167] 7903814 | $.2466808 | 9.8978367 | 54 
7:1: 222777 | 7900970 | 8:3478719 | 9.8976804 | 53. |. 
8], 223388 | 7898126 | 8:3490614 | 9.897524 | 52 
9 | 224000 | 7895282 | 8.3502492 | 9.8973676 | 5r 
To |. 224613 | 7892438 | 8.3514354 | 98972112 | 50: 
/3Jx,| 225227 | 7889595 | $.3526200 | 9.8970547 .| 49: 
'12.| 225841 | 7886752. .| 8.3538029. | 9.8968982 | 48 
'13. | 226456 | 7883909 | 8.3549842 | 9:8967416 | 47 | 
14 | 227072 | 7881066 || 8.3561639 | 98965850 | 46 
15. | 227689.| 7878223 8.3573419 9.8964283: | 45 
116. | 228307 | 7875380. 8.3585184 | 9.8962716 | 44 
17.] 229925 | 7872538 | 8.3596932 | 9.89961148"| 43 
.18. | 229544 | 7869696. | 8.3608664, | 9.8959580 | 42 
19. | 23Q164.| 7866854] 8:3620380 | 9.8958011- | 41 
j20 | 230785 | 7864012 | 8.363208r' | 9.8956442 | 40 
i2x | 231407 | 7861170 | 8.3643765 | 9.8954872 | 39 
22 | 232030-.| 7858329 | 8.3655434 .| 9.8953302 | 38 
23 232653 | 7855488 -|] 8.3667086 | 9.895173 | 37 
24 | 233277 | 7852647 | 8.3678723 | 9.8950161 | 36 
25 233902 | 7849806 | 8.3690344 | 9.8948589 | 35 
26 | 234528] 7846965 | 8.3701950 | 9.8947017 | 34 | 
27 | 235155 | 7844124 | 8.3713540 | 9.8945445 | 33 
28 | 235783 | 7841284 | 8.3725114.| 9.8943872 | 32 
| 29 | 236411. 7838444} $.37936672. | p.38942298 | 31: 
R 30 | 237040 | 7835604 | 8.3748215 | 9.8940725 | 30 
| . |Natnral Co) Natural Logarithns Co- Logarithm M 
© |erſed Sine |Werſed Sine, |Verſed Sine. | Verſed Sine | * 
[os p” 7 DEGREE:S.* +. 


” "7 a ae RICE EE, >: gd. oO. > 


VERSED SINES 


i2 DEGREES, 


77 DEGREES. 


Natural | Natural Co- arithm arithm Co-. 
M. Werſed Sine,\ Verſed Sine. My Sine, Frſed Sine, | 
39 237040 | 783560 | 8.3748215 | 9.8940725 | 39. 
z1 | 237670 | 7832764 | 8.3759743 | 9:8939150 | 29 , 
32 238301 | 7829924 | 8.3771255 | 9.8937576 | 28 
33 238933 | 7827084 | 8.3782751 | 9.8936coo | 27 | 
34 | 239565 | 7824245 | 8.3794232 | 9-8934425 | 26 
35 |__240198 | 7821406 | 8.3805698 | 9.8937848 | 25 
36 240832 | 7818567 | 8.3817149 | 98931272 | 24 
37 241467 | 7815728 | 8.3828584 | 9.8929695 | 23 
38 | 242103 | 7812889 | 8.384co004 | 9.8928117 | 22 
39 242740 | 7810051 | 8.3851409 | 9.8926539 | 21 
40 | 244377 | 7807213 | 8.3862799 | 9.8924961 | 20 | 
at | 244015 | 7804375 | 8.3874174 | 9.8923381 | 19 
42 | 244654 | 7801537 | 8.3885533 | 9.8921802 | 18 
43 245294 | 7798700 | 8.3896878 | 9.8920222 | 17 
44 245935 | 7795863 | 8.3908207 | 9.8918642 | 16 
45 246577 | 7793026 | 8.3919522 | 9.8917061 | 15. 
"46 | 247219 | 7790189 | 8.3930822 | 9.8915480 | 14 
47 | 247862 | 7787352 | 8.3942107 | 9.8913898 | 13 
48 248506 | 7784515 | 8.3953377 | 9.8912316 | 12 
49 249151 | 7781678 | 8.396463$ | 9.8910733 | 11 
5o | _ 249797 |_7778842 | 8.3975873 | 9.8909150 | 10 | 
51 250443 | 7776006 | 8.3987098 | 9.8907566 | 9 
| 52 251090 | 7773170 | $.3998310 | 9.89059823 | 8 
'53 | 251738 | 7770334 | 8.4009506 | 9.8904397 | 7 
54 252387 | 7767498 | $.4020688 | 9.8902812 | 6 
55 | 253037 | 7764963 | 8.4031855 | 9.8901226 | 5 
56 253688 | 7761828 | 84.043008 | 9.8899y640 | 4 
57 | 254340 | 7758993 ! 84.054147 | 9.8898054| 3 
58 254992 | 7756158 , $4.065270 | 9.8896467 | 2 
59 | 255645 | 7753323 | 84.076380 | 9.8894879 | 1 
60 | 256300 | 7750489 ; 84.087475 | 9.8893291 | © 
Natural Co-| Natural Logarithm Co- arithm M 
Vorſed Sine,| ' erſed Sine. Verſed Sine, |Verſed Sine. © 
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| Natural | Natur el Co-| Lozarithm | Logarithm Co-| 
M. Verſed Sine|Werſed Sine.| Verſed Sine. | Verſed Sine, 
o | 256300 | 7750489 8.4087475 | 9.8893291 | 60 
76 256955 | 7747655 | 8.4098556 | 9.8891703 | 59 
2 257611 | 7744821 | 8.4109622 | 9.8890114 | 58 
3 258267 | 7741987 | $.4120675 | 98888524 | 57] 
& 258924 | 7739153 | $.4131713 | 9.8886935 | 56 
_5 ]__ 259582 | 7736320 | 8.4142736 | 9.8885 344 | 55 
6 | 260241 | 7733487 | 8.4153746 | 9:3883754 | 54 
7 | 260901 | 7730654 | 8.4164741 | 9.8882162 |-53 
$8 | 261561 | 7727821 | $.4175723 | 9.8880571 | 52 
9 |  262222.| 7724988. | 8.4186690 | 9.8878978 | 51 
io | 262884 | 7722156 | 8.4197644 | 98877386 | 50. 
ii | 263547 | 7719324 | 8.4208583 | 98875792 | 49 
Ii2 | 264211 | 7716492 | 8.4219508 | 9.8874199 | 48 
13 264876 | 7713660 | 8.4230420 | 9.8872604 | 47 
14 | 265541 | 7710828 | 8.4241318 | 98871010 | 46 
15 266207 | 7707996 | $.42522g0 | 9.8869415 | 45 
I'6 266874 | 7795165 | $8.4263072 | 9.8867819 | 44 
17 | 267542 | 7702334 | 8.4273928 | 9.8866223 | 43 
18 | 269211 | 7699503 | 8.4284770 | 9.8864627 | 42 
i9 | 268880 | 7696672.| 8.4295600. | 9.8863029 | 41 
| 20 269550 | 7693841 | 8.4306414 | 9.8861432 | 40 
21 | 270221 | 7691011 | 8.4317216 | 9.8859834 | 39 
22 | 270893 | 7688181 | 8.4328004 | 9.8858236 | 38 
23 271566 | 7685351 | 8.4338778 9.8856637 | 37 
24 | 272240 | 7682521 | 8.4349539 | 9.8855038 | 36 
25 272915 | 7679691 | 8.4360286 | 9.8853437 | 35 
26 | 273591 | 7676862 | 8.4371020. | 9.8851837 | 34 
27 | 274267 | 7674033 | 8.4381740 | 9.8850236 | 33 
+ 3 274944 | 7671204 | 8.4392447 | 98848635 |-32. 
29 | 275622.| 7668375. | 8.4403141 | 9.8847033 | 31 
{ 30 27630a .| 7665546 | 8.4413821 | 9.8845431 |;30 
Natural Co-| Natural Logarithm Co- Logarithm he | 
y erſed Sine.Werſed Sine,|Verſed Sine. | Werſed Sine |\ 
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3s Natural |Natural Co- arithm |\ Logarithm Co- 

M. Verſed SineWerſed Sine Verſed Sine.| Verſea Sine. 
30 | 2763or | 7665546-| 8:4413821 | 9.8845431 | 30 
31 276980 | 7662718 | 8.4424488 | 9.8843828 | 29 
32 277660 | 7659890 | 8.4435142 | 9.8842225 | 28 
33 | 278341 | 7657062 | 8.4445743 | 9.8840621 | 27 
34 | 279023 | 7654234 | 8.4456410 | 9.8839017 | 26 
35 | __279706 | 7651406 | 8.4467024 | 9.8837412 | 25 
36 | 280390 | 7648579 | 8.4477625 | 9.8835807 | 24 
37 | 281074 | 7645752 | 8.4488213 | 9.8834202 | 23 
38 | 281759 7642925 8.4498788 | 9.8832596 | 22 
39 | 282445 | 764009 9.4509350 9.88 30989 | 21 
4o | 283132 | 7637271 | 8.4519898 | 9.8829382 | 20 
41 | 283820 | 7634445 | 8.4530434 | 9.58827774 | 19 
42 | 284509 | 7631619 | 8.4540957 | y.8826167 | 18 
43 | 285198 | 7628793 | 8.4551467 | 9.8824558 | 17 
44 | 285888 | 7625967 | 8.4561964 | 9.8822949 | 16 
45 | 286579 | 7623141 | 8.4572446 | 9.8821339 | 15 
[46 | 287271 | 7620316 | 8.4582920 | 9.8819730 | 14 
' 47 | 287964 | 7617491 | 8.4593378 | 9.8818119 | 17 
| 48 | 288657 | 9614666 | 8.4603824 | $.8816508 | 12 
49 | 289351 | 7611841. | 8.4614257 | 9.8814897 | 1t- 
co | 290046 | 7609017 | 8.4624677 | 9.8813285 | 10 
"51 | 290742 | 7606192 | 8.4635085 | 9.8811672 | 9 
52 | 291439 | 7603368 | 8.4645480 | g.8810060 | 8 
53 | 292137 | 7600544 | 8.4655863 | 9.8808446 | 7 
54 | 292835 | 7597720 | 3.4666233 | 9.8806833 | 6: 
' 55 |__293534 |_7594$96 | 8.4676461 | 9.8805218 | 5* 
56 | 294234 | 7592073 | 8.4686935 | 9.8803604 | 4 
57 | 294935 | 7589250 | 8.4697269 | 9.8801988 | 3 
58 | 295637 | 7586427 8.470755) 9.8800372 | 2 
59 | 256340 | 7583604 | 8.4717894 | 9.8798756 | r- 
6o | 297047 | 7580781 | 8.4728189 | 9.3797140 | ©, 
Natural Co-| Natural | LogarithmCo- Logarithn 1 M 
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14 DEGREES © 


| Natural |Natural Co- arithm . | LogarithmC0- 
M. Verſed Sine, Verſed Sine.| Verſed Sine. Verſed Sine. _ 
o | . 297043 | 758078: | 8.4728189 | 9.8797140 | 69 
-T | 297747 | 7577959 |8.4738472 | 9.8795522 | 59 
.2 | ..298452 | 7575137 | 8.4748742 | 9.8793905 | 58 
3 | 299158 | 7572315 | 8.47590o1 | 9.8792286 | 57 
4 | 299865 | 7569493 | 8.4769246 | 9.8750668 | 56 
—3_ |__300572 |_7566671 | 8.4779480 | 9.8789048 | 55 
6 | 301280 | 7563850 | 8.4789701 | 98787429 | 54 
7 | 301989 | 7561029 | 8.4799910 | 9.8785809 | 53 
s | 302699 | 7558208 | 8.4810107 | 9.8784188 | 52 
9 | 303410 | 7555387 | 8.4820291 |.9.8782567 | 51 
Io | 304121 | 7552565 | 8.4830464 | 9.8780946 | 50 
It | 304033 | 7549746 | 8.4840625 | 9.8779323 | 49 
I2 | 305546 | 7546926 | 8.4850773 |.9.8777701 | 48 
13 | 306260 | 7544106 | 8.4860910 |.9.8776078 | 47 
-14 | 306975 | 7541286 | 8.4871034 |.9.8774454. | 46 
-5 |__307691 | 7538467 | 8.4881146 | 9.8772850 | 45 
I6 | 308407 | 7535648 |. $.4891247 | 9.8771206 | 44 
17 | 309124 | 7532829 | 8.4901336 | 9.8769581 | 43 
19 | 309842 | 7530010 | 8.4911412 | 9.8767955 | 42 
.I9 | 310561 | 7527191 | 8.4921477 | 9.8766329 | 41 
20 | 311231 | 7524372 | 8.4931530 | 9.8764703 | 40 
21 | 312002 | 7521554 | 8.4941572 | 9.8763076 | 39 
22 | 312723 | 7518736 | 8.4951601 | 9.8761449 | 38 
23 |- 313445 | 7515918 | 8.4961619 | 9.8759821 |: 37 
24 | 314168 | 7513100 | 8.4971625 | 9.8758192 | 36 
|_25 |_ 314892 | 7510283 $.4981619 | 9.8756563 -35 
26 | 315617 | 7507466 | 8.4991602 | -9.8754934 | 34 
27 | 316343 | 7504649 | 8.5001573 | 9.8753304 | 33 
.28 | 317069 | 7501832 | 8.5011532 | 9.8751674 32 
29 | 317796 | 7499016 | 8.5021480 | 9.8750043 | 21 
zo | 318524 | 7496200 | 8.5031416 |.9.8748412 30 
Natural Co Natural | LogarithmCo-| Logarithm 
|Verſed Sine. |Verſed Sine erſed Sine.| Verſed Sine, M. 
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318524 


| 7496200 


$8.5031416 | 9.8748412. 


30904 
319993 
320713 
321444 
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7493384 
7490568 
7487752 


7484936 
7482121 
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322909 | 
323043 
324377 
325112 
325348 
326585 
327323 
328062 


328801 
329541 


330282 


331024 
331767 
$3251O 

333254 


7479306 
7476491 
7473676 
7470862 


7468048 


7465234 
7462420 
7459607 
7456794 


7453981 


7451168 


7448355 
7445542 
7442730 
7439918 
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$.5100648 
8.5110493 
8.5120326 
8.5130148 


9.8746780 
9.8745147 
9.8743514 
9.8741881 
$-8740247 
9.8738613 
9.8736978 
9.3735343 
9.8733707 
9.8732071 


$.5139959 
8.5149758 
$.5159546 
$.5169324 
8:5179069 


$.$730434 
9.8728797 
9.8727159 | 
9.8725521 - 


1.9.6723882 


8.5188 844 
8.5198588 


8.5208320 


8.5218042 
8.5227752 


333999 
334745 
335492" 
336239 
336987 
337730 
338436 
339237 
339982 
340742 


7437106 


7434294 | 


7431483 
7428672 
7425861 


8.5237451 
8.5247140 
8.5256817 
8.5266484 
8.5276139 


7423050 
7420240 
7417430 
7414620 
7411810 


8.5285784 


8.5295417 
8.5305040 
8.5314652 
$.5324253 


| 9.6722243 
' 9.8720603 
$.8718963 
9.8717322 
9.8715682 


9.8714040 
9.8712398 
9.8710755 
9.8709112 
9.8707468 


AI © 


90.8705824 
9.8704179 
9.87025 34 
.9,8700888 
9.3699243 
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| is DEGREES. 
| Natural |Natural Co-; Logarithm | Logarithm Co- 
M. Verſed Sine.Verſed Sine.\Werſed Sine.| Verſed Sine. 
o | 340742 | 7411810 |'8.5324253 | 9.8699243 | 60 | 
: | 341495 | 7409000 | 8.5333844 | 9.8697596 | 5 
2 | 342249 | 7406191 | 8.5343423 | 9.8695949 | 5 
3 | 343004 | 7403382 | 8.5352992 | 9.86943o1 | 57 
4 | 343760 | 7400573 | 8.5362551 | 9.8692653 | 56 
_5 |__344516 | 7397764 | 85372098 | 9.8691004 | 55 
6 | 345273 | 7394955 | 8.5391635 | 98689355 | 54 
7 | 346031 | 7392147 | 8.5391161 | 9.8687705 | 53 
8 | 346790 | 7389339 | 8.5400677 | 9.8686056 | 52. 
9 | 347550 | 7386531 | 8.5410182 | 9.8584405 | 51 
to | 348311 | 7383723 | 8.5419676 | 9.8682754 | 50 
i1 | 349073 | 7380916 | 8.5429160 | 9.8681102 | 49 
i2 | 349835 | 7378109 | 8.5438633 | 9.8679450 | 48 
13 | 350598 | 7375302 | 8.5448096 | 9.8677797 | 47 
14 | 351362 | 7372495 | 85457548 | 9.8676145 | 46 
_I5 | 352127 | 7369688 | 8.5466983 | 9.8674491 | 45_ 
16 | 352892 | 7366882 | 9.5476422 | 9.8672837 | 44 
17 | 353658 | 7364076 | 8.5485843 | 9.8671182 | 43 
rs | 354425 | 7351270 | 85495253 9 0669527 42 
19 | 355193 | 7358464 | 8.5504654 | 9.8667871 | 41 
20 | 355962 7355658 | 8.5514044 | 9.8666216 | 40 
21 | 356732 | 7352853 | 5.5523423 | 9.8664559 | 39 
22 | 357502 | 7350048 | 8.5532793 | 9.8662902 | 38 
23 | 358273 | 7347243 | $-5542152 | 9.8661244 | 37 
: 24 | 359045 | 7344439 9.555500 9.8659586 | 36 
| 25 | _ 359818 | 7341634 | 85560839 | 9.8657927 | 35. 
26 | 360592 | 7338830 | 8.5570167 | 9.8656269 | 34 
27 | 361367 | 7336026 | 8.5579485 | 9.8654609 | 33 
28 | 362142 | 7333223 | 8.5588793 | 9.8652949 | 32 
'29 | 362918 | 7330420 | 8.5598091 | 9.8651288 | 31 f 
30 | 363695 | 7327617 | 8.5607379 | 9.8649627 | 3o | 
Natural Co Natural | LogarithmCo-\ Logarithm 
| Verſed Sine.| VerſedSine,| Verſed Sine. Verſed Sine. M. 
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15 DEGREE S. 
M. | Natural | Natural Co | Logarithm ary” Co| 
; Verſed Sine.\Verſed Sine. Verſed Sine, | Verſed Sine, 
30 363695 = 7327617 | 8.5607379 | 9.8649627 | 30 
31 | 364473 | 7324814 | 8.5616656 | 9.8647965 | 29 
32 | 365252 | 7322011 | $.5625924 | 9.8646303 | 28 | 
33 366031 | 7319208 | 8.5635181 | 9.8644641 | 27 | 
'] 34 | 366311 | 7316405 | 8.5644429 | 9.8642978 | 26 
35 | _367592 | 7313603 | 8.5653666 | 9.8641314 |_25_ 
36 368374 | 7310801 | 8.5662894 | 9.8639650 | 24 
37 | 369157 | 7307999 | 8.5672111 | 9,8637985 | 23 
38 | 369941 | 7305198 | 8.5681318 | 9.8636320 | 22 
39 | 370725 | 7302397 | 8.5690516 | 9.8634655 | 21 
49 | _371510 | 7299596 | 8.5699704 | 9.8632989 | 20 
41 372296 | 7296795 | 8.5708881 | 9.3631322 | 19 
42 373083 | 7293995 | 8.5718049 | 9.8629655 | 18 
43 373871 | 7291195 | 8.5727207 | 9:8627987 | 17 
44 374659 | 7288395 | 8.5736355 | 9.8626319 | 16 
45 375448 | 7285595 | 8.5745494 | 9.8624650'| 15_ 
46 376238 | 7282796 | 8.5754622 | 9.8622981 | 14 
47 377029 | 7279997 | 8.5763741 | 9.8621314 | 13 
48 377821 | 7277198 | 8.5762850 | 9.8619642 | 12 
49 | 378613 | 7274399 | 8.5781949 | 9.8617971 | 11 
5O 379406 | 7271600 | 8.5791039 | 9.8616300 | 10. 
51 | 380200 | 7268802 | 8.5g00119 | 9.8614628 | 9 
52 380995 | 7266004 | 8.5809189 | 9.8612956 | $8 
53 381791 | 7263206 | 8.5818250 | 9.8611283 | 7 
54'|] 382587 | 7260408 | 8.5827304 | 9.8609610 | 6 
55 |__383334 |_7257611 | 8.5836342 | 9.8607936 | 5 _ 
56 _- 384182 7254814 | 8.5845374 | 9.8606262 | 4 
57 | 384981 | 7252017 | 8'5854396 | 9.8604587 | 3 
58 | 385781 | 7249220 | 8.5863409 | 9.8602912 | 2 
59 | 386582 | 7246423 | 8.5872412 | 9.8601236 | 1 
60 | 387383 | 7243627 | -8.5881406 | 9.8599560 | © 
, Natural Co-| Natural hole ger Co| Logarithm 
Vefſed Sine\ Verſed Sine, Verſed Sine.| Verſed Sinc. M. 
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| 16 DEGREES. | 
| M Natural |\ Natural Co.) Logarithm | Lozarithm Co- 
*[Yerſed Sine.|Verſed Sine.| Verſed Sine, | Ferſed Sine. | 
1 -© 387383 | 7243627 8.5881406 | 9.8599560 | 60 | 
| 2 388185 | 7240831 .| 8.5890390 | 98597883 \ 59 
| 2.] 388988 | 7238035 | 8.5899365 | 9:8596206 || 58 
| 3} 389792 | 7235239 | 8.5908330 | 98594529 | 57 | 
4 | 399597 | 7232444 | 8.5917286 | 9.8592851 | 56: 
$ 391402 | 7229649 | 8.3926232 | 9.8591171 41.55} 
6 | 392208 | 7226854 | 8.5935170.| 98589492 '| 54 | 
7 | 393015 | 7224059 | 8.5944097 | 9.8587812:| 53 þ 
8 393323 | 7221265 | 8.595 3016. | 9.8586132 52 | 
9 | 394632 | 7218471 | 8.5961925-| 9.8584451 | 51 
Io | 395441 4 7215677 | 8.5970824 | 98582770 | 50 
11 | 296251. | 7212883 | $8.5979715- | 9-8581088 ©| 49 
12 | 297062 | 7210089 .| 8.59885 .96 | 9.8579406 | 48 | 
13 | 297874. | 7207296 -| 8.5997468-| 98577723 | 47 
14 298687 | 7204503 .| 8.60c6330 | 98576040 | 46 
15 | 299501 | 7201710 | 8:.6015184 | 9:8574356 | 45 
16 | 400315-| 71989r8..| 8.6024038. | 98572672 | 44 
17 | 401130 -| 7196126 -| 8.6032863 | 9:8570987 || 43 | 
18 421946 .| 7193334 -| 8.6041689 | 9.8569302 | 42. 
19-| 402763 | 7190542 -| 8.6050505 | 98567615 | q1 
I 20 | 403531 | 7189750-| 8.6059313 | 98565929 | 40 
21 | 404400 7184859 | 8.60681y2 | 9.8564242 .| 39 
22 405219 | 7182168 | 8.6076901 | 9.8562555 | 38 
23 406039 | 7179377 -| 8.6085681 | 9.8560867 | 37 
24 | 406860. | 7176586 | 8.6094453 | 9.8559179 | 36 
25 | 407682 | 7173796 | 8.6103215 | 9.8557489'| 35 
'| 26 | 408505. | 71710c6 | 8.6111968 | 9.8555800 34 | 
27 | 409328 | 7168216 | 8.6120712 | 9:8554110 | 33: 
28 410152 | 7165426. 8.6129448 |,9.8552420 32 
29 { 410977'| 7162636 8.6138174 | 9:8550728 31 
30.| 4ri803 | 7159847 | 8.6146891 | 9.8549037 | 30 
"| ataral Co-| Natural Logarithm Co-| Logarithm M 
Verſed Sine.|Werſed Sine;|Verſed Sine. |'Verſed Sine | 
3 DEGREES. os + 
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Tat. 


wn 2 PU; ie 5 Ub rnms- orien Ac. hills... aww. SA 4 
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Natural | Natural Co- arithm _|Logarithm Co- 
Ml verſed Sine,\Verſed Line, ps Sine, erſed Sine, | 
30 | 411803 | 7159847 | 8.6146891 | 9.8549037 | 32 
31 412629 | 7157058 | 8.6155600 | 9.8547345 | 29 
32 413456 | 7154269 | $8.6164299 | 9.8545653 | 28 
33 414284 | 7151480 | 8.6172990 | 9.8543959 | 27 
34 | 415113 | 7148692 | 8.6181672 | 9.8542266 | 26 
35 | 415947 | 7145904 | 8.6190345 | 9.8540572 | 25 
36 416774 | 7143116 | 8.6199009 | 9.8538877 | 24 
$7 | 417605 | 7140328 | 8.6207664 | 9.8537182 | 23 
38 418437 | 7137541 | 8.6216331 | 9.8535486 | 22 
39 | 419270 | 7134754 | 8.6224948 | 9.8533790 | 21 
40 | 420104 | 7131967 | 8.6233577 | 9.8532094 | 20 
*41 420939 | 7129181 | $.6242197 | 9.8530396 | 19 
42 421775 | 7126395 | $.6250$09 | 9.8528699 | 18 
43 42261x | 7123609 | 8.6259412 | 9.8527000 | 17 
44 423448 | 7120823 | $8.6268006 | 9.8525302 | 16 
| 45 |__424256 7118037 | 8.6271951 | 9.8523602 | 15 
46 425125 | 7115252 | 8.6285168 | 9.8521903 | 14 
47 | 425964 | 7112467 | 8.6293736 | 9.8520202 | 13 
48 | 426804 | 7109682 | 8.6302295 | 9.8518502 | 12 
49 | 427645 | 7106897 | 8.6310846 | 9.8516800 | I1 
50 428487 | 7104112 | 8.6319388 | 9.85 15099 | 10 
FI 429330 | 7101328 | 8,6327922-| 9.8513396 | 9 
52 | 430174 | 7098544 | 8.6336447 | 9.8511693 | 8 
53 | 431018 | 7095760 | 8.6344964 | 9.8509990 | 7 
54 | 431863 | 7092977 | 8.6353472 | 9.8508286 | 6 
55 432709 | 7090194 | 8.6361971 | 9.8506581 | 5 
56 | 433556 | 7087411 | 8.6370462 | 9.8504877 | 4 
57 | 434404 | 7084629 | 8'6378945 | 9.8503171 | 3 
58 | 435253 {| 7081847 | 8.6387419 | 9.8501465 2 
59 | 436102 | 7079065 | 8.6395884 | 9.8499759| 1 
| Go | 436952 | 7076283 | $.6404342 | 9.8498052 | © 
Natural Co-| Natural \Lygarithm Co Logarithm M 
Verſed Sine} Verſed Sine) Verſed Sine.\ Verſed L272 Bhi 
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1M ' Natural |N. tural Co-\ Logarithm | Logarithm Cc 
as. Verſed Sine.|Verſed Line, Verſed Sine.\| Verſed Sine 
|_O: 436952 | 7076283 | $8.6404342 | 98498052 | 60 | 
1.] 437803 | 7073501.| 8.6412790 | 9.8496344 | 59 
| 2'] 438655 | 7070720 | 8.6421231 | 9.8494636 | 58 
oE + 4395c8 | 7067939 | 8.6429663 | 9:8492928 | 57 | 
4 | 440361 | 7065158 | 8.6438087 | 9.849r219 | 56 
5] 441215 | 7062377 | 8.6446502 | 9.8489509 | 55 
6 | 442070.| 7059597 | 8.6454909 | 9:38487799 | 54 | 
7 | 443926.| 7056817. | 8.6463308 | 9.8486088 | 53 
n 8 | 443782 | 7054037. | 8.647 698 | 9.8484377 | 52 
9 | 444639 | 7051257.| 8.6479880 | 93482665 | 51 
To |__ 445498 |_7048477 | 8.6488454 | 9-8480953 | 50 
II 446357. | 7045698 | 8.6496820 | 98479240 | 49" 
12 | 447216 | 7042919.| 8.6505177 | 98477527 | 48 
13 | 448077 | 7040140.| 8.6513526 | 9-8475813 | 47 
. 14 | 448938-| 7037362 | 8.6521867 | 9-8474099 | 46 
| 15 | 449801 |_7034584 | 8.65302c0 | 98472384 | 45 
16 | 450664 | 7931806 | 8.6538524 | 98470669 | 44 
| 17 | 431527 | 7029028 | 8.6546841 | 9.8468953 | 43 
18 | 452392 | 7026250 | 8.6555149 | 9:8467237 | 42 
bo | 453257 | 7923473 | $.6563449 | 9-8465520 | 41 
20 454124 |_ 7020696 | 8.657174: | 9-8463802 | 40 
21 454991 | 7017919 | 8.6580025 | 9.8462084 | 3g 
22 | 455859 | 7015143 | 8.6588301 | 9.8460366 | 38 
23 | 456727 | 7012367 | 8.6596569 | 9.8458647 | 37 
24 | 457597 | 7009591 | 8.6604829 | 9.8456927 | 36 
25 | 458467 | 7006815 | 8.6613081 | 9.8455207 | 35 
26 | 459338 | 7004040 | 8.6621324 | 9.845 3487 | 34 
27 | 460210.| 7001265 | 8.6629560 | 9.8451765 | 33 
28 | 461083 | 6998490 | 8.6637788 | 9.8450044 | 42 
29 461956 -| 6995716 8.6646008 | 9.8448322 31 
30 | 462830 | 6992942 | 8.6654220 | 9.8446599 | 30 
Natural Co-| Natural | Logarithm Co-| Logarithm WER | 
Verſed' Sine.(Verſed Sine.| Verſed Sine. | Verſed Sine. | M 
72 


— = FS» a "7" a >. Dn 
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— Natural |Natural Co- Logarithm ; Logarsthm C oF 
M. Verſed Sine.Verſed Sine, VS Sine | Verſed Sine. 
zo | 462830 | 6932942 | 8.6654210 | 98446599 | 30 
| 3x |. 463706 | 6990168 | 8.6662424 | 9.8444876 | 29 | 
32 | 464582 | 6987394 | 8.6670620 .| 9.8443152 | 28 
33 | 465458 | 6984620 | 8.6678808 - 8441428 | 27 
34 | 466336 | 6981847 | 8.6686,88 | 9.8439703 | 26 | 
35 |__467214 |_6979074 | g-6695160 | 98437978 |_25 
36 | 468093 | 6976301 | 8.6703324 | 9-8436252 | 24 
37 | 468973. 6973528 8.6711481 | 98434526 | 23 | 
33 | 4698354 pL $.6719630 | 9.8432799 | 22 | | 
39 | 479736 | 6967984 - 6727771 | 98431071 | 24 | 
| 40 | _ 471618 |} 6565212 | 8.6735904 | 9- 9.8429344 | 20-|' 
41 | 472501 | 6962441. 8.6744023-| y.8427615 |. 19- | 
42 | 473385 | 6959670 | 8.6752147 1 9-8425885 | 18. 
43 | 474270 | 69568991 8.6760256 | 9.8424156 | 17. 
44 | 475156 | 6954128 | 8.6768358 | - 8422427 | 16-| 
| 45 | _ 476042 | 6951 8.6776453 | 9.8420696 | 15- 
46 470g? 6948 T 56104939 | 9.8418965 | 14 
4 6945817. | 8.67926  9.8417233 13 | 
4 47 a. 6943047 | 8. 6800689 1 9:8415501 | 12 
49 439596 6940277 | 8.6308753-| 98413768 | 11, 
| 50. | 6937508 | 8.6816 09 | 9.8412035 | 10 | 
FI —_ 377 | 693473y | $.6824857 | 9. agen 9 | 
52 | 482269 | 6931970-| 8.6832897 || 9. $eogge? 8 
53 | 483162.| 6929202 | 8.6840930-| 9.8406 Fo 
54 | 484056 | 6926434] 8.6848956. _—— 6 
55 | 484950 | 6623666 | 8.6856,73 | 9.8403361 | 5] 
56 | 485846 | 6920898 18.6864984 | 9.8401625 | 4| 
5 486742 | 6918131. 8. 6872986 | 9. 3399887 E 
5 487639 | 6915364 |8.6380981 | 9.8398150 | 2 
69 | 488536 | 6912597. 36888969 9.8396412 | 1 
60 | 489435, | 6909830 |8.6896949 | 9.5394674 | © 
Natural Co-| Natural | LogarithmCo-\ Logarithm M. 
[Verſed Sine.|Verſed Sine. Verſed Sine,| Verſed Sine.) 


—"1'DECRE | ©. 


Natural |Natural Co-\. Logarithm .| Logarithm Co- 
M. | erſed SineWerſed Sine.| Verſed Sine..| Verſed Sine. 

o | 489435 | 6909830 | 8.6896949 | 9.8394674 | 60 
r | 490334 | 6907064 | 8.6904921 | 9.8392934 | 5 
2 | 491234 | 6904298 | 8.6912886 | 9.8391195 | 58 
3 | 492135 | 6901532 | 8.6920844 | 9.8389455 | 57 
4 | 493937 | 6898766 | 8.6928794 | 9.8387714 | 56 
— 5 |__493939 | 6896001 | 8.6936736 | 9.8385973 | 5 
6 | 494843 | 6893236 [8.6944672 THITH 54. 
7 | 495747 6890471 | 8.6952599 | 9.8382489 | 53 
| | 296652 | 6887706 | 8.6960520 08380746 52 
9 | . 497557 | 6884942 | 8.6968432 | 9.837900; | 51 
Io | 498464 | 6882178 | 8.6976338 | 9.8377259 | 50 
rx | . 499371 | 6879414 | 8.6984236 | 9.8375514 | 4 
I2 | . 500279 | 687 mw 8.6992127 |] 9.8373770 | 4 
13 | -. 501188 | 6873888 | 8.7000010 | 9.8372024 | 47 
14 | - 502098 | 6871125 | 8.7007886 | 9.8370278 | 46 
I5 | - 503009 | 6868362 | 8.7015755 | 9.8368531 | 45 
I6 | : $03920 | 6865600 ane 9-236070s 44 
.I7 | . 504832 | 6862838 | 8.7031471 | 9. THe 1 43 
,I8 | . 505745 | 6860076 | 8.7039318 | 9.83632 42 
. 19 - 506659 6857314 | 8.7047158 N $36:540 41 
20 |__$07574 | 6854552 | 87054990 | 9.8359791 | 40 
'21 | 50848) | 6851791 | 8.7062815 | 9.8358041 | 3 
22 | 509405 | 6849030 | 8.7070633 | 9.8356291 | 3 
23 510322 | 6846263 9.709444 9.8354540 | 37 
24 | 511240 | 6843509 | 8.7086247 | 9.8352789 | 36 
25 |_ 512158 | 6840749 | 8.7094044 | 9.8351037 | 35 
26 | 513078 | 6837989 | 8.7101833 | 9.8949285 | 34 
27 | 513998 | 6835230 | 8.7109615 | 9.8347531 | 33 
28 | 514919 | 6832471 | 8.7117390 | 9.8345778 | 32 
29 | 515841 | 6829712 | 8.7125157 | 9.8344024 | 31 
zo | 516763 | 6826953 | 8.7132918 | 9.8342269 | 30 
Natural Co) Natural | LogarithywCo- arithm M. 
Veyſed Sine. |Werſed Sine.* Verſed Sine. T1 ed Sixe,| 
71 DEGREES. | 
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j 


Natural |Natural Co-| Logarithm | LogarithmC a 
M. |v/erſed Sine Werſed Sine. Verſed Sine. | Ve ſed Size 
| 30 516763 | 6826953 | 8.7132918 | 9.8342269 | JO 
"21 | 517687 | 6824195 $:7140671 | 9.8340514 | 2 
p 518611 | 6821437 | 8.7148418 o8330pea 28 
33 | 519536 | 6818679 |8.7156157 | 98337002 | 27 
34 | 520462 | 6815921 | 8.7163889 | 9.8335246 | 26 
35 | 521388 | 6813103 | 8.7171614 | 9.8333488 | 25 
36 | 522316 | 6810406 8.7179332 9.8331731 | 24 
3 523244 | 6807649 | 8.7187044 | 98329972 | 23 
3 524173 | 6804892 | 8.7194748 | 9.8328213 | 22 
39 | 525103. —_— 8.7202445 | 9.8326454 | 21 
| 4o | _ 526034 | 6799380 | 8.7210135 | 9.8324694 | 20 
ar | 526965 | 6796625 | 8.7217818 | 98322933 | 19 
42 | 527897. 6793870 8.7225494 | 98324172" | 18 
43 | 528830 pl Ib 8.7233163 | 9.8319411 | 17 
44 | 529764 8360 | 8.7240825 -| 9.8317649 | 16 | 
oo | 6185205 [87528480 | 38711885 I5 
46-| 531634 | 6782850 | 8.7256129- | 948314123 -| 14 
47 | 532579 | 6780096 -| 8.7263770"| 9:8312359 | 13 
48 | 533507 6777342 8.7271404- | 9.8310595 | 12 
49 | 534445. en4gen | 8.7279032 | 9.8308830 | 11 
| 50 | _ 535384 | 6771 8.7286653 | 9.8307064 | 10 
15336323 | 6762082 | T-7294207"| 933ogagh 9 
| 52} 537264] 6766329 |'8.7301874")| 9.8303532 | 8 
53 | $38205, |.6763577 | 8.7309474"| 9.8301765 |. 7 
54] :539246 | 6760825 | 8.7317067 || 9.8299997 | 6 
55 | __54008g | 6758073 | 8.7324654 | 9.8298229 | 5_ 
56 | 541932 | '6755321-| 8.7332233 | 9.$296401 | 4 
| 57] $42977 | 6752570 | 8.7339806 | 9.8294691 | 3 
1 58-] 542922] [6749819] 8.7347373 | 9:3292922 | 2 
59 | - 543868 | (6747068 | 8.7354932 47a v7 r |. 
60 | 544814. | {6744318 || 8.7362485 | 9.3289381 | © 
Natural Co Natural. | Logarirhms Co-| -Logarithm 'M 
| [Yerſed SinelVerſed Sime! -Verſed Sine. | Verſed Sine.| 
Lo 


9 DEGREES. 


M Natural |Natural Co-; Logarithm | Logarithm Co- 
* |Verſed Sine. Verſed Sine.| Verſed Sine.| Verſed - Sine.| 
o | 544810 | 6744318 |-8.7362485 | 9.82893 81 | 60 
.r | 5435762 | 6741568 | 8.7370030 [-9.8287609 | 59 
2 | 546710 | 6738818 |8.7377570 | 9.8285837 | 58 
3 | $47659 | 6736069 |-8.7385102 | 9.8284065 | 57 
-4 | - $48609 | 6733319 8.7392628 | 9.8282292 | 56 
_$5 | 549559 | 6730570 | 8.7400147 | 9.828058 | 5 
6 | . 550511 = . 8.7407659 | 9.8278744 | 54 
7 551463 | 6725073 | 8.7415165 | 9.8276969 | 53 
. . 552416 | 6722325 |8.7422664 | 9.8275194 | 52 
9 | $53370 | 6719577 | 8.7430156 | 9.8273418 | 51 
io | 554325 | 6716829 | 8.7437642 | 9.8271642 | 50 
{ it | . 555280 | 6714082 | 8.7445121 |9.8269865 | 4 
12 | .556236 | 6711 375 8.7452593 | 9.8268088 | 4 
13 | .557193 | 6708588 | 8.7460059 | 9.8266310 | 47 
I4 | - 558151 | 6705841 | 8.7467518 | 9.8264532 | 46 
I5 | 559110 | 6703094 | 8.7474971 | 9.8262753 | 4 
16 | 560069 | 6700348 | $-7482417 | 9.8260973 | 44 
7 . $61029'| 6697602 | 8.7489857 | 9.8259193-| 43 
I 561990 | 6694856 | 8.7497290 | 9.8257412 | 42 | 
19 | 562952 | 6692111 | 8.7504716 | 9.8255631 | 41 
20 | _563915 | 6689366 | 8.7512136 | 9.8253849 | 40 
21 | 564878 | 6686621 | 8.7519549 | 9.8252067 | 39 
22 | 565843 | 6683877 | 8.7526956 | 9.8250284 | 38 
23 | 566808 _ 7; 8.7534357 | '9:8248501 | 37 | 
24 | 567773 || 6678389 | 8.7541751 | 9.8246717 | 36 
25 | _568740 | 6675645 | 8.7549138 | 9.8244932 | 35 | 
26 | 569707 | 6672902 | 8.7556519 | 9.8243147 | 34 
27 | 570676 | 6570159 | 8.7563894 | 9.8241361 | 33 ; 
28 | 571645 | 6667415"| 8.7571262 | 9.8239576 | 32. 
29 | 572614 | 6664673 | 8.7578623 | 9.8237785 | 31 
30 | 573585 | $651931 | 8.7585979 | 9.8236002 | 30 
| Natural Co) Natural | LogarithmCo- arithm M j 
Verſed Sine. |Verſed Sine.| Verſed Sine. | Verſed Sine. 
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M. Nautral | Natural Co- | Logarithm |Logarithms Co-| wo 
Verſed Sine, Verſed Sixe," Verſed Sine, | Verſed Sine, 

30 573585 | 6661931 | 8.7585979 | 9.8236002 | 30 
31 | 574556 | 6659189 | 8.7593327 | 9.8234213 | 29 
32 | 575529 | 6656447 | 8.7600670 | 9.8232425 | 28 

| 33 576502 | 6653706 | 8.7608006 | 9.8230636 | 27 
34 577475 | 6650965 | 8.7615336 | 9.8228847 | 26 
35 578450 | 6648224 | 8.7622659 | 9.8227057 | 25 
36 579425 | 6645484 | 8.7629976 | 9:8225266 | 24 
37 580402 | 6642744 | 8.7637286 | 9.8223475 | 23 
38 581379 | 664004 | 8.7644591 | 9.8221684 | 22 
39 | 582356 | 6637264 | 8.7651889 | 9.8219891 | 21 
49 |__583335 |_6634525 | 8-7659180 | 9.8218099 | 20 
41 584314 | 6631786 | 8.7666466 | 9.8216305 | 19 
42 585295 | 6629047 | 8.7673745 | 98214511 | 18 
43 586276 | 6626309 | 8.7681018 | 9.8212717 | 17 
44 587257 | 6623571 | 8.7688284 | 9.8210922 | 16 
45 |__588240 |_6620833 | 8.7695544 | 9.8209126 | 15_ 
46 | 589223 | 6618095 | 8.7702798 | 9.8207330 | 14 
47 | 590207 | 6615358 | 8.7710046 | 9.8205533 | 13 
48 5p1192 | 6612621 | 8.7717288 | 9.8203736 | 12 
49 | 592178 | 6609884 | 8.7724523 | 9.8201938 | 11 
5o | 593164 | 6607148 | 8.7731752 | 9.8200140 | 10 
Fl 594152 | 6604412 | 8.7738975 | 9.8198341 | 9 
52 595140 | 6601676 | 8.7746192 | 9.8196542 | 8 
53 596129 | 6598940 | 8.7753402 | 9.8194741 | 7 
54 597119 | 6596205 | 8.7760607 | 9.8192941 | 6 

; 55 | $S98109 |_6593470 | 8.7767805 | 9.8191140 | 5 | 

56 | 5991c1 | 6590735 | 8-7774997 | 98189338 | 4 
57 | 600093 | 6588001 | 87782183 | 9.8187536 | 3 
58 | 601086 | 6585267 | 8.7789363 | 9.8185733 | 2 
59 | 602079 | 6582533 | 8.7796537 | 9.8183930 | 1 

| 60 | 603074 | 6579799 | 8.7803705 | 9.8182126 | © 

Natural Co-| Natural | Logarithm Co-| Logarithm M 
Verſed Sine.) Verſed Sine.| Verſed Sine.| Verſed Sine. | 
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ns | Natural | Natural Co-| Logarithm Logarithm Co- 
_M. Verſed Sine. Verſed Sine, Verſed Sine, Verſed Stine, 
o | 603074 | 6579799 | 8.7803705 | 9.8182126 | 60 
1 | 604c69 | 6577066 | 8.7810863 | 9.8180321 | 59 
2 | 605065 | 6574333 | 8.7818022 | 9.8178516 | 58 
. 3 | 606062 | 6571600 | 8.7825168 | 9.8176711 | 57 
4 | 607060 | 6568867 | 8.7832314 | 9.8174905 | 56 
_5 | 608058 | 6566135 8.7839499 | 9.8173098 | 55 
6 | 609057 } 6563403.| 8.7846583 | 9.8171291 | 54 
7 | 610058 | 6560671.]| 8.7853705 | 9.8169483 | 53 
8 | 611059 | 6557940: 8.7860827 | 9.8167675 | 52 
9 612060 | 6555209.| 8.7867937 | 9.8165865 | 51 
10 | 613062 | 6552478 | 8.7875047 | 9.8164056 50 
II 614066-| 6549747 | $.7882146 | 9.8162246 | 49 
12 615070 | 6547017-| 8.7889244 | 9.8160435 | 48 
13 | 616075 | 6544287 | 8.7896330 | 9.8158624 | 47 
14 | 617080] 6541558 | 8.7903416 | 9.8156812 | 46 
15 618087 | 6538829 | $.7910491 | 9.8155000 45 
16 | 619094 | 6536100 | 8.7917565 | 9.8153187 | 44 
I7'| 620102 | 6533371 | 8.7924627 | 9.8151373 | 43 
18 621111 | 6530643 | 8.7931650 | 9.8149560 | 42 
I9 | 622120 | 6527915 | 8.7938740 | 9.8147745 | 41 
_20 | 623131 | 6525187 8.7945791_ 9.8145930 | 40 
21 624142 | 6522460 | 8.7952830 | 9.8144114 | 39 
22 625154 | 6519733 | 8.7959869 | 9.8142298 38 
23 | 626167 | 6517006 | 8.7966896 | 9.8140481 | 37 
24 | 627180 | 6514279 | 8.7973923 | 9.8138664 | 36 
25 628194 | 6511553 | 8.7980938 | 9.8136846 | 35 
26 629210 | 6509027 |'8.7987953 | 9.8135027 34 
27 | 630226 | 6506101 | 8.7994957 | 9.8133208 | 33 
28 | . 631342 | 6503376 || 8.800196: | 9.8131389 | 32 | 
29 | 632260 | 6500651 .| 8.8008953 | 9.8129568 | 31 
* 30 | - 633278 | 6497925 | 8.8015945 | 9.8127748 | 30 
| © [Natural Co| Natural |Logarithm Co-| Logarithm M 
| L erſed SineVerſed Sine,\ Verſed Sine. | Verſed Sine, 
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M Nautral | Natural Co-| Logarithm |Logarithm Co- | 
Verſed Sine. Verſed Sine.' Verſed Sine, | Verſed Sine. 
30 633278 6497925 | 8.8015945 | 9.8127748 | 30 
31 634297 | 6495201 | 8.8022925 | 9.8125926 | 29 
32 635317 | 6492477 | 8.8029906 | 9.81241C4 | 28 
33 636338 | 6489753 | 8.8036874 | 9.8122202 | 27 
34 | 637359 | 6487029 | 8.8043843 | 9.8120459 | 26 
35 | 638382 | _6484306_ 8.80go801 | 9.8118635 | 25 | 
36 639405 | 6481583 | 8.80577558 | 9.8116811 | 24 
37 | 640429 | 6478860 | 8.8064704 | 9.8114986 | 23 
38 | 641453 | 6476138 | 8.8071649 | 9.8113161 | 22 
39 642479 | 6473416 | 8.8078584 | 9.8111335 | 21 
49 | 643505. _ 6470694 | 8.8085518 | 9.8109509 _20 
41 644532 | 6467973 | 8.8092441 | 9.81076 82| 19 
42 645560 6465252 8.8099364 | 9.81058 5 4] 18 
43 646588 | 6462531 | 8.8106276 | 9.8104026 | 17 
44 647618 | 6459910 | 8.8113187 | 9.8102197 | 16 
45 648648 | 6457090 | 8.3120087 | 9.8100368 | 15 
46 649679 | 6454370 | 8.8126988 | 9.8098538 | 14 
47 | 650711 | 6451650 | 8.8133876 | 9.8096708 | 13 
| 48 651743 | 6448930 | 8.8140765 | 9.8094877 | 12 
49 652777 | 6446211 | 8.8147643 | 9.8093045 | 11 
5o | 653811 | 6443492 | 8.8154521 | 9.8091213 | 10 
Fl 654846 | 6440773 | 8.8161387 | 9.8089380 | 9 
52 655881 | 6438055 | 8.8168253 | 9.8087547 | 8 
53 656918 | 6435337 | 8.8r75108 | 9.8085713 | 7 
54 657955 | 6432620 | 8.8181964 | 9.8083879 | 6 
55 658993 | 6429903 | 8.8188808 | 9.8082044 | 5_ 
56 | 660032 | 6427186 | 8.8195652 | 9.8080208 | 4 
57 661C72 | 6424469 | 8'8202484 | 9.8078372 | 3 
58 | 662112 | 6421753 | 8.8209317 | 9.8076536 | 2 
59 | 663154 | 6419037 | 8.82 16139 | 9.8074698 | 1 
60 664196 | 6416321 | 8.8222901 | 9.8072860 | © 
Natural Co-l Natural | Logarithm Co-| Legarithm | , | 
Verſed Sine,| Verſed Sine.) Lerſed Sine.| Verſcd Sinc. | es 
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21 DEGREES. W5 | 
F , | Natural |Natural Co-| Logarithm | Logarithm Co 
| © | M- Verſed Sine.\Verſed Sine, | Verſed Sine, |Verſed Sint. | 
o | 664196 | 6416331 | 8. $222961 2961 | 98072860 | 60 
'1 | 665239 | 6413605 | 8.8229772 | 9.8071022 | 59 
2 | 666282 | 6410890 | 8.8236582 | 9.8069183 | 58 
t 3 | 667327 | 6408175 | 8.8243382 | 98067343 | 57 
4 | 668372 | 6405460 | 8.8250182 | 9.8965503 | 56 
5 | 669418 | 6402746 | 8.8256970 | 9.8063662 | 55 
6 670465 | $400032 | 8.8263759 | 9- 8061821 | 54 | 
7 | 671512 | 6397318 | 8.8270537 | 9.8039979 | 53 
8 672561 | 6394605 | 8.8277314 | 98058137 | 52 
1 9 673610 | 6391892 | 8.828408x. | 9.8056294 | 51 
. _ Io |__ 674660 | 6389179 | 8.8290848 | 9.8054451 | 50 
þ's- I1 675710 | 6386467 | 8.8297604. | 9.8052606 | 49 
4 iz | 676762 | 6383755 | 8.8304360 | 9.8050762 | 48 
i2 | 677814 | 6381043 8.832 1205 | 9.8048916 | 47 
14 | 678867 | 6378331 | 8. 8317850 | 9.8047070 | 46 
15 | 679921 | 6375629 | 8.8324584. | | 9.8045224 | 45 
16 | 680976 | 6372909 | 8. 8.8331318 | 9.8043377 | 44 
I7 E82031 | 6370198 | 8.8338041 | 9.041529 | 43 
| 18 683088 | 6367488 | 8.83447<5 | 9.8039681 | 42 
| 19 | 684145 | 6364778 | 8.8351477 | 98037832 | 41 
| 20 685203 | 6362068 | 8.8358190 | 9.8035983 | 40 
21 | 686261 | 6359358 | 8.8364892 | 9.8034133 | 39 
22 687321 | 6356649 | 8.8371594 | 9.8032283 | 38 
23 | 688381 | 6353940 | 8.8378285 | 9.8020431 | 37 
24 | 689442 | 6351232 | 8.8384976 | 9.8028580 | 36 © 
25 690504 | 6348524 | 8.8391657 | 9.8026727 | 35 
26 | 691566 | 6345816 | 8.8398337 | 9.8024875 | 34 
27 | 692630 | 6343108 | 8.8405007 | 9.8023021 | 33 
| 28:| 693694 | 6340401 | 8.8411677 | 9.8021167 | 32 
29 | 694759 | 6337698 | 8.8418337 | 9.8019313 | 31 
30 | 695824 | 6334988 | 8.8424996 | 9.8017458 | 30 
- | Natural Co-| Natural Logarithm Co- Logarithm M 
| Verſed Sine.|Werſed Sine.| Verſed Sine.| Verſed Sine, j 
68 DEGREES. 
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VERSED SINES. 
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DEGREES. 


| —- 
Natural [Natural Ce: Logarit rhm | LogarithmCo- 
M. Verſed SineWerſed Sine] V erſea Sine. |} erſed Sine, 
30 | 695824 | 6334988 | 8.8424996 | 9.8017458 | ; zo. 
31 | 696891 | 6332282 $ $431645 9.8015602 |: 29 
22 | 697958 | 6329576 | 8.8438294 | 9.5003746 | 28 
23 | 635026 | 6326870 | 8.8444932 | 9-5001889 | 27 
1 34 | 700095 | 6324165 451570 | 9.8000031” | 26 
35 | 701165 | 6321459 | 8.84581.8 9.8008173 | 25 
| 36 | 702235 | 6318754 | 8.8464826 | 9- 8006315 | 24 
37 | 703306 | 6316049 |8.8471443 | 98004455 | 23 
38 | 704378 | 6313345 | 8.8478060 | 9.58002546 | 22 
39 | 705451 | 63z0641 | 8.8484667 | 9.8000735 | 21 
| 40 | _ 706525 |_6307938 | 8.8491274 | 97998875 | 20_ 
4t | 797599 | 6305235 | 8.8497870 | 9-7997013 | 19 
42 | 708674 | 6302532 | 8.8504467 9:7995158 18 
43 | 705750 | 6299830 | 8.8511053 | 9-7993288 | 17 
| 44 | 710827 | 6297128 | 8.8517639 | 9-7991425 | 16 
| 45 | _711904 | 6294426 | 8.8524215 | 9:7989561 | 15 
[46 | 712983 | 6291724 | 8.8530790 | 97987697 | 14. 
| 4 714062 | 6289023 | $.8537356 | 9-7z85831 | 13 
4 715142 | 6286322 | 8.8543921 | $-7983966 | 12 
49 | 716222 | 6283621 | 8.8550476 | 9-7982099 | It 
50 | 717304 | 6280920 | $.8557032 | 9:7980233 | 10 
5x | 718386 | 6278220 | 8.8563576 9.7197%365 9 
52 | 719409 pines a 8.8570121 | 9-797649 8 
53 | 720553 | 6272820 | 8.8576656 | 9-7974629 | 7 
54 | 721637 | 6270122 | 8.8583191 | 9-7972760 | 6 
55 |__722723 | 6267423 |8.8589715 | 9.7970890 | 5_ 
56 | 723809 | 6264725 | 8.8596240 | 9.7969020 | 4 
67 | 72486 | 6262027 | 8.8602754 | 9.7967149 | 3 
58 | 725984 | 6259329 | 8.8609268 | 9.7965278 | 2 
59 | 727072 | 6256631 | 8.8615773 | 9-7963405 | 1 
60 | 728161 | 6253934 | 8.8622277 | 9.7561534 | © 
Natural Co- | Natural | LogarithmCo- arithm (| 
Verſed Sin.\Verſed Sine. Verſed Sine [Ve erſed Sine| [ 


—— 
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65 DEGREES. 
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VERSED-S S. 


| 22 DEGREES 
as | (Natural .| Natural Co Logarithm | Logarithm Co- 
M. Verſed Sine.\ Verſed Sine, ry Size.) Verſed Sine. 
o | 728161 | 6253934 |8.86222 77 | 9. 7961533 60 
1 | 729251 | 6251237 | 8.8628771 | 9.7959659 | 59 
2 | 730342 | 6248540 | 8.8633265 | 9.7957786 | 58 
3 | 731434 | 6245844 |8.8641749 | 9.7955911 | 57 
4 | 732526 |-6243148 | 8.8648233 | 9.7954037 | 56 
_5 | __ 733619 | 6240452 | 8.8654707 | 97952161 | 55 
6 | 734713 | 6237757 | 8.8661181 | 9.7950285 | 54 
7 | 735808 | 6235062 | 8.8667645 | 9.7948408 | 53 
8 | 736904 | 6232367 | 8.8674109 | 9.7946531 | 52 
9 | 738000 | 6229673 | $.8680553 | 9.7944652 | 51 
Io | 739097. | 6226979 | 8.8687018 | 9.7942774 | 50 | 
Ii: | 740195 | 6224285 | 8.8693462 | 9.794089; | 49 
12 | .741254 | 6221592 | 8.8699906 | 9.7939o15 | 48 
13 | 742394 | 6218899 | 8.8706340 | 9.7937135 | 47 
14 | 743494 | 6216206 | 8.8712774 | 9.7935254 | 46 
:I5 |__744595 | 6213514 | 88719198 | 9.7933372 | 45 
16 | 745697 | 6210822 $-$725623 9.7931491 | 44 
17 | 746800 | 6208130 732037 | 9.7929608 | 43 
18 | 747903 | 6205438 | 8.8738452 | 9.7927725 | 42 | 
19 | 749007 | 6202747 | 8.8744856 | 9.7925841 | 41 
20 | 750112 | 6200056 | 8.8751261 | 9.7923956 | 40 |} 
21 | 751218 | 6197365 | 8.8757656 | 9.7922071 | 39 
22 | 752324 | 6194675 | 8.8764051 | 9.7920187 | 38 
23 | 753431 | 6191985 | 8.8770436"| 9.7918299 | 37 
24 | 754539 | 6189296 | 8.8776821 | 9.7916413 ,| 36 
25 | 755648 | 6186607 | 8.8783196 | 9.7914525 35. 
26 | 756758 | 6183918 | 8.8789571 | 9.7912637 | 34 
27 | 757869 | 6181229 | 8.8795937 | 9.7910748 | 33 
28 | 758980 | 6178541 | 8.8802303 | 9.7908859 | 32 
29 | 8 5666) 6175853 | 8.8808659 | 9.7906969.| 31 1 
30 | 761205 | $173166 | 8.8815014 | 9.7905079 | 3o 
Natural Co-| Natural | LogarithmCo-j Logarithm- M 
Verſed Sine. VerſedSine. |Verſed Sine. | Verſed Sine. | *** | 
67 DEGREES. 


dM Sa ws ako an} 25-. -» 


VERSED SINES 


397 


py 


Natural |Natural Co-\ Logarithm  Tocartthw —_ 
M. Verſed Sie. Verſed Sine, Verſed Sine. | Verſed Sine. 
3o | 761205 | 6173166 | 8. 8815014 | 9.7905079 | 30 
31 | 762318 | 6170479 | 8. $821361 | 9.7903168 | 29 
32 | 763432 | 6167792 | 8. 8827707 | 9.7901257 | 28 
33 | 764547 | 6165105 | 8.8834044 | 9.7899404 | 27 
34 | 765663 | 6162419 | 8.8840380 | 9.7897512 | 26 
35 |_766780 | 6159733 | g.8846707 \.7895618 25 
36 | 767837 | 6157047 |8.8853034 | 97893725 | 24 
37 | 769015 | 6154362 | 8.8859352 5 7891830 | 23 
38 | 770134 | 6151677 | 8.8865669 | 9-7889935 | 22 
39 | 771254 | 6148992 | 8. a 9.7888039 | 21 
| 40 772375 | 6146308 | 8. 8878285 9.7886143 | 20, 
41 773496 | 6143624 | 8. 8884584 | 9 nent] 19 
42 | 774618 | 6140940 | 8.880882 ' $2348 | 18 
43 | 775741 | 6138257 | 8.8897171 42 oa I7 
| 44 | 776865 | 6135574 | 8.830340 | ; 7878552 | 16 
| 45 | _777990 | 6132891 | 8.8999739 97876652 | 15 
46 | 779116 | 6130209 | TS 97874752 .| 14 
47.| 780242 | 6127527 | 88922289  9.7872851:| 13 
| 48 781309 | 612484; | 8.8928559 | Ge 7870950 I2 
49 | 782496 | 612216} | *.£934820 ! 9.7869048. | 11 
| 5o | _ 783624 6119482 | $ 8941080 | 9.7867146 | 10 
FI 7847 3 6116801 Fn P7777 wn” a 
52 | 785883 | 611412c | 8.895358; | $.7863340 | 8 
53 | 797014 | 6111440 | 8.895.825 | 9.7861435 | 7 
54 788145 | 6108760 | 8, 8996066. | 9.7855531 6 
_55 | _789277 | 6106081 | $.8972299 j9.7857625 | 5 
56 | 790410 | 6103402 | 8$.8978532 | 9.7555720 | 4 
57 | 791544 | 6100723 | 8.8984755 | 9.7853813 | 3 
58 | 792679 | 6098045 | 8.8990978 | 9.73851906 | 2 
59 | 793815 | 6095367 | 8.8497192 9 7849998 
60 | 794951 | 6092659 | 8.9003406 | O 
Natural Co-| Natural | LogarithzCc- Log withn | q 
Verſed SineWerſed » Sine. Verſed Sixe.| Verſed Sine. N 
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ac. 4 A. ate Gin cu  þ 


6 DEGREES. 


| 23 DEGREES. 
| Natural |Natural Co-\ Logarithm \Logarithm Co- 
M. Verſed Sine.\Verſed Sine.| erſed Sipe. | Verſed Sine. 
-o | 794951 | 60926g9 | 8.9c034c6 | 9.7848090 | 60 
1 796088 | 609o0orr | 8.9009611 |9.7846181 | 5 
2 | 797226 | 6087334 | 8.9015816 |9.7844271 | 5 
3 | 798365 | 6084657 | 8.9022011 |9.7842361 | 57 
4 99504 | 6081980 | 8.9020207 |9.7840450 | 56 
__ 5 |_ 800644 | 6079304 | 8-9034393 [97838539 | 55 
6 | 801785 | 6076628 | 8.9040579 | 9.7836627 | 54 
7 | 802927 | 6073952 | 8.9046757 | 9.7834714 | 53 
8 | 804069 | 6071277 | 8.9052934 | 9.7832801 | 52 
9 | 805212 | 6068602 | 8.9059102 | 9.7830887 | 51 
tio | 806356 | 6065928 | 8:9065270 | 9.7828973 | 50 
ix | 807501 | 6063254 | 8.9071429 | 9.7827058 | 49 
12 | 808647 | 6060580 | 8.9077588 | 9.7825143 | 48 
5 9.7925143 
13 | 809793 | 6057907 | 8.9083735 | 9.7823226 | 47 
14 | 810940 | 6055234 | 8.9089887 | 9.7821309 | 46 
| 15 |__812088 | 6052561 | 8.9096025 | 9.7819392 | 45_ 
16 | 813237 | 6049888 | g.9102169 | 9.7817474 | 44 
I7 814386 | 6047216 | 8.91083o1 | 9.7815555 | 43 
18 | 815536 | 6044544 | 8-9114432 | 9.7813636 | 42 
19 | 816687 | 6041872 | 8.9120555 | 9.7811716 | 41 
20 | 817839 | 6039201 | 8.9126678 | 9.7809796 | 40 
21 | 818991 | 6036530 | 8.9132792 | 9.;807874 | 39 
22 | 820145 | 6033860 | 8.9138905 | 9.7805953 | 38 
23 | 821299 | 6031190 | 8.9145010 | 9.7804039 | 37 
24 | 822454 267 bus 8.915I115 | 9.7802108 | 36 
25 | 823609 | 6025851 | 8.9157211 | 9.7800184 | 35 
26. | 824766 | 6023182 | 8.9163306 | 9.7798260 | 34 
27 | 825923 | 6020313 | 8.9169393 | 9.-7796335 | 33 
28 | 827081 | 6017845 | 8.9175480 | 9.7794410 | 32 
29 | 828240 | 6015177 | 8.9181558 | 9.7792484 | 31 
30 | 829359 | $c12509 | 8.9187636 | 9.7790558 | 30 
| Natural Co-| Natural | LogarithmCo-| Logarithm- M 
| Verſed Sine.\VerſedSine, |Verſed Sine. Voſed Sine. | 
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23 DEGREES. 
Natural |Natural Co-\ Logarithm | Logirithm C 
M | | — SW 
verſed Ste, Verſea S17eE, Verſed S137, | Verſed S136. 
| 30 | 829399 | 6012509 | 8.9187636 | 9.7790558 | 39 
3 830560 | 6009841 | 8.9193706 9.7786630 | 29 
32 | 831721 | 6007174 | 89199775 | 9-77S6703 | 2 
33 | $32882 | 6004507 | 8.9205835 | 97784774 | 27 
34 | 834045 | 6001841 | 8.92118g5 | 9.7782845 | 26 
| 35 |_$35209 | 5999175 | 8.9217947 | 9:7780915 | 25 
36 | 836373 | 5996509 | 8.9223999 | 9-7770985 | 24 
37 | 837538 | 5993844 | $.9230041 | 9.7777954 | 23 
38 838703 | 5991179 | $.9236084 | 947775123 | 22 
39 839870 | 5988514 | 8.9242118 | 9-7773191 | 21 
40 | _$61937 |_5985850 | 8.9248152 | 9-7771258 | 20. 
41 842205 | 5983186 | $.9254177 | 9-7769325 | 19 
42 | 843374 | 5980522 | 8.9260202 | 97767391 | 18 
a3 | 844544 | 5977859 | 8.9266219 | 9-7765456 | 17 
44 | 845714 | 5975196 | 8.9272235 | 9-7763521 | 16 
45 846885 | 5973533 | 8.9278243 | 9.7761585 | 15 
46 848057 | 5965870 | 8.9284251 | 947759049 | 14 
47 849230 | 5967208 | 8.9290250 | 947757712 | 13 
48 | 850403 | 5964546 | 8.9296249 | 9-7755775 | 12 
49 851578 | 5961885 | 8.9302240 | 9-7753836 | 11 
50 852753 | 5959224 | 8.9308231 9.7751898 10 
Fl 853928 | 5956563 | 8.9314212 9.7749958 9 
2 $55105 | 5953903 | $.9320194 | 9.7748018 | 8 
53 $56282 | 5951243 | 8.9326168 | 9.7746077 | 7 
54 | 857460 | 5948584 | 8.9332141 | 9.7744136 | 6 
55 858639 | 5945925 | 8.9338106 [_9.7742194 | 5 
| 56 | 859819 | 5943266 | 8.9344070 | 9-7749252 | 4 
57 860999 | 5940608 | 8.9350027 | 9.7738308 3 
'58 | 862181 | 5937950 | 8.9355983 | 9-7736365 | 2 
59 | 863363 | 5935292 | 8.9361930 | 9.7734420 | 1 
60 | 864545 | 5932634 | 8.9367878 | 9.7732475 | © 
Natural Co-| Natural | Logarithm Co-| Logarithm M 
Verſed Sine. erſed Sine. Verſed Sine. | Verſed Sine, | *_ 
66 DEGREE 5. 7 
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DECKkKES S. 
M | Natutral | Natural Co- | Logarithm |Logarithm C 0- 
* ]Yerſed Sine,|Verſed Sine.'Verſed Sine, | Verſed Sine. 
o | 864545 | 5932634 | 8.9367878 | 9.7732475 | 60 
1 | 865729 | 5929977 | 8.9373817 | 9.7730529 | 59 
2 866913 | 5927320 | 8.9379756 | 9.7728583 | 58 
3 | 868098 | 5924663 | 8.9385687 | 9.7726636 | 57 
4 | 869284 | 5922007 8.9391618 | 9.7724689 | 56 
$1 870471 | 5919351 | 8.9397540 | 9.7722741 | 55 
6 871658 | 5916695 | 8.9403462 | 9.7720792 | 54 
7 872846 | 5914040 | 8.9409376 | 9.771842 | 53 
8 874035 | 5911385: | 8.9415290 | 9.7716893 | 52 
9 | 875225 | 598731 | 8.9421195 | 9.7714942 | 51 
_To | 876416 | 5906077 | 8.9427101 | 9.7712M1 |_50 
Ii | 877607 | 5903423 | 8.9432998 | 9.7711039 | 49 
I2 878799 | 5900769 | 8.9438895 | 9.7709087 | 48 
i3 | 879992 | 5598116 | 8.9444783 | 9.7707133 | 47 
14 881185 | 5895463 | 8.9450672 | 9.7705180 | 46 
15 | 882380 | 5892811 | 8.9456552 | 9.7703225 | 45_ 
16 | 883575 | 5890159 | 8.9462433 | 9.7701271 | 44 
17 | 884771 | 5387507 | 8.9468305 | 9.7699315 | 43 
18 | 885967 | 5884856 | 8.9474177 | 9.7697359 | 42 
19 ©87165 | 5882205 | 8.9480040 | 9.7695402 | 41 
_20 |_ 888363 | 5879554 | 8.9485904 | 9.7693444 | 40 
21 | 889562 | 5576904 | 8.9491759 | 9.7691486 | 39 
22 | $50762 | 5874254 | 8.9497615 | 9.7689528 | 3 
23 | 891962 | 5871605.; 8.953462 | 9.7687568 | 37 
24 | $93163 | 5868936 | 8.9509309 | 9.7625608 | 36 
25 894365 | 5866307 ' 8.9515148 | 9."68:647 | 35 
26 895568 | 5863656 | $.4320982 | 9.7081907 | 34 
27 896771 | 596 ort | 8'95926818 | 9.7679724 | 33 
28 897976 | 581836} | 8.9532648 | 9.7677762 | 32 
29 899181 | 5855715 ! 8.9538471 | 9.7675799 | 31 
zo | 900387 | 5853065 : $.9544294 | 9.7673835 | 30 
Natural Co-l Nai” i ' Logarithas Co Logarithm M 
Verſed Size. [Ver' a Ste, ) L erſed Sn. Verſed Sine. ; 


5 DEGREES. © 
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FRSED SINES. 


24 DEGREES. 
M | Natural | Natural Co- Lovarithm Lozarithm Co- 
Verſed Sine.\Verſed Sine, Ferſed Sine, | Verſed S'pe, 
zo | | $00387 87 | 585 3068 68 | 8.954 0.95 « 14294 \ 9.7673825 | 30 
31 g01594 | 5850421 | 8.9550108 | 9.7671871 | 29 
32 | 902801 |. 5847774 | 8.9555922 | 9.7669966 | 28 
33 05g 5845128 | 8.9561729 | 9-7667940 | 27 
34 905219 | 5342482 | 8.9567535 | 9-7665974 | 26 
35 | __906428 | 5839837 | 8.9573333 | 9:7664007 | 25 
36 | $07639 | 5837192 | 8.9579131 | 9.7662040 | 24 
37 908850 | 5834547 8.9584921 | 9.7660C71 | 23 
38 | 910062 | 5831903 | 8.9590711 | 9.7658103 | 22 
39 | 911275 | 5829259 | 8.9596493 | 9.7656133 | 21 
40 | _612489 | 5826615 | 8.9602275 | 9.7654164 | 20 
| 41 913703 | 5523972 | 8.9608049 9. 7652193 | 19 
42 914918 | 5821329 | $.9613823 | 9.7650222 | 18 
43 916134 | 5818687 | 8.9619589 | 9.7648249 | 17 
44 917351 | 5816045 | 8.9625355 | 9-7646277 | 16 
45 918568 | 5813403 | 8.9531112 | 9-7644304 | 15_ 
46 919786 | 5810761 | $.9636870 | 9.7642330 | 14 
47 921Co5 | 5808120 | 8.9642620 | 9.7640355 | 13 
48 922225 | 5805479 COEq037O 9.7638381 | 12 
49 923446 | 5802838 | 8.9654122 | 9.7636405 | 11 
50 924667 | 5800198 | 8. 9659854 9.7634429 10 | 
51 || 925889 | 5797558 | 8.9665588 | 9.7632451 | 9 
52 927112 | 5794919 | 8.9671322 | 9.7630474.| 8 
53 || $28335 { 5792380 | 8.9677048 | 9.7628496 |. 7 
54 929560 | 5789641 | 8.9682774 | 9.7626517'].- 6 
55 || 930785 |. 5787003 | 8.9688492 | 9.7624537 | _5_ 
56 932011 | 5784365 | 8.9694210 | 9. 762 2307 | 4 
57 | 933238 | 5781727 | 8.9599900 | 9.7620576 | 3 
58 || 934465 | 5779090 | 8.9705630 26:09 2 
59 | 935693 | 5776453 | 8-9711333 | 9.7616613 | 1 
60. 936922 | 5773S17 | 8.9717035 | 9.7614630 | © 
Natural Co| Natural | Logarithm Co-| Logarithm M 
| erſed Sine.\'erſed Sine.| Verſed Sine. Verſed "2.08 has 
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25 DEGREES. 
Natuiral | Natural Co-| Logar ithm parry Co- 
M. Verſed Sine, |Verſed Sine, Verſed Sine, | Verſed Sine, 
© 936922 | 5773817 . 8.9717035 | 97614630 | 60 | 
I 938152 | 577118 | 8.9722729-| 9.-7612647 | 59 
2 939382 | 5768545 | 8.9728424 | 9.7610663 | 58 
3 | 940614 | 5765910 | 8.9734111 | 9-7608878 | 57 
4 | 941846 | 5763275 | 8.9739797 | 9-7606693 | 56 
_$ |__ 943078 |_ 5760640 | 8.9745476 | 97604707 |_55 
6 | 944312 | 5758006 | 8.9751155 | 9476£2721 | 54 
7 | 945546 | 5755372 | 8.9756826 | 9.7600733 | 53 
8 | 946781 | 5752738 | 8.9762497 | 9-7598746 | 52 
9 948017 | 5750105 | 8.9768161 | 9-7596757 | 51 
_1o |_.949254:|_5747472 | 8-9773824 |_9-7594769 |_50 
4 i: | 950491 |.5744839 | 8.9779480 | 9.7592779 | 49 
Iz | 951729 | 5742207 | $:9785135 | 9.7590789 | 48 
i3 | 952968 | 5739575 | 8.9790;83 | 9.7588797 | 47 
I4 954208 | 5736944 | 8.9796431 | 9.7586806 | 46 
_15 | _955449 |_5734313 | 8.9802071 | 9.7584813 | 45 | 
16 | 956690 | 5731683 | $.9807711 | 9.7582821 | 44 
17 | 957932 | 5729051 | 8.9813344 | 9.7580027 | 43 
18 959175 | 5726421. | 8.9818976 | 9.75788;3 | 42 
| 1I9 96c418 | 5723794 | 8.9824601 | 9.757638 | 41 
, | 20 | _961662 | 5721162 | 8.9830226 | 9.'574843 |_4© 
2 21 | 962907 | 5718533 | 8.9835843 | 9.7572846 | 39 
4 22 964153 | 5715904 | 8.9841460 | 9.7570850 | 38 
Fs 23 965400 | 5713276 | 8.9847070 | 9.7568852 | 37 
| 24 | 966647 | 5710648 | 8.9852679 | 9.7566854 | 36 
25 | 967895. 5708021 | 8.0858281 | 9.7564855 | 35 
26 | 969144 | 5705394 | 8.9863883 | 9.7562856 | 34 
27 | 970394 | 5702767 | 89869478 | 9.7550856 | 33 
22 | 971644 | 5700141 | 8.9875072 | 9.7558856 | 32 
29 | 972895 | 5697515 | 8.9880659 | 9.7556054 | 3 
zo | 974147 | 5694889 | 8.9886246 | 9.7554853 | 30 
Natural Cu-| Nat ural |Logarithm Co| Logarithm M 
Verſed Sine.) I erſed Size.\ } erſed Sine.) Verſed Sine, ; 
64 DEGREES. 


2 4 


"VERSED 


SINES. 


2z DEGREES. 


248 | Natural: |Natural Co-| Logarithm | LogarithmCo- 
M, Verſed Sine.\Werſed Sine \Verſed Sine. | V/ Verſed Sine.) 
| 30 |. 974147 | 5694889 | 8.9886246 | 9.754853 53 | 56 zo. 
31 | 975400 | 5692264 | 8.9891825 9.7552850 | 29 29 
32 | 976653 | 5689639 | 8.9897404 | 97550847 | 28 
33 | 977908 | 5687014 | 8.9902976 | 9.7548843 | 27 
34 | 979162 | 5684390 | 8.9908548 | 9.7546839 | 26 
35 |__ 980418 |_ 5681766 | 8.914112 | 9:7544838 | 25 
36 | 981675 | 5679142 | 8.9919676 | 9.7542528 | 24 
37 | 982932 | 5676519 |8.9925233 | 9-7540821 | 23 
zs 584190 | 5673056 | o_ongs | FLIER 22 
39 | 985449 | 5671274 99936229 9.7536806 | 21 
40 | _ 986708 | 5668652 | 8.9941888 ; 9.7534798 | 20. 
"41 | 987969 | 5666030 | 8.9947430 | 9-7532789 | 19 
| 42 | 989230 | 5663409 | 8.9952972 | 9-7530779 | 18 
| 43 | 990492 | 5660788 | 8.9958506 | 9.7528769 | 17 
44 | 991754 | 5658167 | 8.9964041 } 9.7526758 | 16 
' 45 |__993018 | 5655547 | 8.9969568 | 97524746 | 15 
46 | 934282 | 5652927 | 8.9975095 | 9:7522734 | 14 
47 995547 5650307 | 8.9980614 | 9.7520721 | 13 
48 996 12 | 5647688 | 8.986134 |; 9-7518708 | 12 
49 | +98079 | 5645029 | 8.9991646 | 9.7516693 | 11 
50 | __ 999346 | 5642451 | 8.9997158 | 9-7514679 | 10. 
51 | Io00614 5639833 9.600263 | 9.7512663 | 9 
52 | 1001883 | 5637215 | 9.0008168 | 9.7510647 | 8 
53 | 1003152 | 5634598 | 9.0013666 | 9.7508630 | 7 
54 | 1004422 | 5631981 | 9.0019163 | 9.7506613 | 6 
55 |_1005694 _$629365 | 9.0024653 | 9.7594594 | 5 
| 56 1006365 5626749 | 90030144 | 9.7592576 | 4 
57 | 1008237 | 5624133 | 90035626 | 9.7500556 | 3 
58 | 1009511 | 5621518 | 90041109 | 9.7498536 | 2 
59 | 1010785 | 5618903 | 90046585 | 9.7496515 | 1 
60 | 1012060 | 5616288 | 90052061 | 9.7464494 | © 
|NaturalCo-| Natural LogarithmCo-| Logarithm M 
1 - |/erſed Sine. Werſed Sine.) Verſed Sine. [Verſed Sine 
"0 64a DEG RE E . 


<ites 15-bit EY ER b- 


'D 


"'SINES.. 


25 DEGREES. 


= 


Natural 


Verſed Sine. 


Natural Co- 
Verſed Sine. 


Loga rithm 


Verſed” Sine, 


arithm C0- 


FF erſed Sine, 


1012060 


5616288 


9.C052061 


97494494 


| 


[0 © oy GA w =|[O 


_ 


1013355 
IO14613 
1015888 
IO17166 


1018445 _ 


1019724 
1021004 
1022285 
1023567 


1024849. 


d_ 
jun 


1026132 
1027416 
1028701 
1029986 


J_1031273 


5013674 


_ 
5660844 


ghz 
56003220 


5600608 


559796 
5595384 
5592773 


_$590162 


5587551 
5584941 
5592331 
5579722 
5577113 


9.0057529 
9.0002997 
9.00684 58 
9.0073920 
9.00793 44 
9.0084827 
9.00y0274 
9.0095721 
9.,0101160 
9.01060000 


9.01120 32 
9.0117465 
9.0122890 
9.0128315 
9.0133733 


9.7492472 
9.7490449 
9.7488426 
9.7486402 


9.7484377 | 55_ 


9.7482352 | 
9.7480326 
9.747299 
9.7470272 


9.7474244 


97472215 
9.7470186 
9.7468156 
9.7466126 
9.7404094 


1032560 
1033547 
10351306 
1036425 


1037715_ 


1039006 
1040297 
I041588 
1042082 
1044170 
1045471 
1046766 
1045062 


1049359 
1050656 


5574504 
5571896 
5569288 
5566680 
5564073 


| NataralCo- 
11 erſedSine, 


5551400 
5550800 
5550254 
5553648 
5551042 
5548435 
5545933 
5543229 
5540025 


5538022 


Natural 


Ferſed Sine. 


9.0139154 
9.0144502 
9.0149973 
9.0155577 
9.0160761 
9.09106177 
9.017154 
© 0176994 
9.0182353 
9.0187736 
9.0193119 
9.0195434 
5.0203870 
9.0209238 
3.0214607 


9.7 4020603 
9.7460030 
9:7457957 
9.7455963 
9.7453928 
9.7451893 
9.7449857 
9.7447821 
9.7445794 


97443745 


9.7441707 | 

9.74396658 
9.74376286 
9.743557 
9.7433547 


Logarithns Co- 
L erſed S786: : 


Logarithm- 


Verſed Sine. 
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7 Walls rind add et anne ce ilt 


'VERSED-: SINES. 


hed \. > 


EDT 26 DEGREES 
| | Natural atural Co-| Logarithm | Logarithm Co- 
| M. Verſed Sine.Werſed Sine, Verſed Sine. | Verſed Sine| 
| zo | 1050556 | 5538022 | 9.0214607 | 9.7433547 | 30 
| 3x | 1051955 | 5535419 9.0219969 | 9.7431505 | 29 
| 32 | 1053254 | 5532816 |9.0225330 | 9.7429462 | 28 
| 33 | 1054554 | 5530214 | 9.0230685 | 9.7427419 | 27 
| 24 | 1055854 | 5527612 | y.0236039 | 9.7425175 | 26 
ZE 1057156 | 5525010 9.0241387 | 9-7423331 | 25_ 
[ 36 | 1058458 | 5522409 | 9.0246735 | $-7421286 | 24 
\ 37 | 1059760 | 5519805 | 9.0252076 | 97419240 | 23 
| 38 | 1061064 | 5517208 | 9.0257416 | 9.7417193 | 22 
| 39 | 1062368 | 5514608 | 9.0262750 | 97415146 | 21 
40 1063674 5512008 ap” 5 9.7413099 | 20 
| 41 | 1064979 | 5509403 | 9.9273411 q y-74I1050 | 19 
| 42 | 1066286 | 5506810 | 9.0278738 | 9-74090or | 18 
43 | 1067594 | 5504212 | 9.0284058 | 9.7406951 | 17 
| 44 | 1068902 | 5501614 | 9 0289378 | 9.74049ot | 16 
45 | 1070211 | 5493616 | 9.0294691 9.7402849 | I5 
| 46 | 1071529 | 5496418 | 9.0300004 | 9.7400798 | 14 
| 47 | 1072831 | 5493821 | 9.0305310 | 9.7395745 | 13 
48 | 1074142 | 5491224 | 9.031c616 | y.7396092 | 12 
49 | 1075454 | 5488628 | 9.0315916 | 9.739403g | 11 
50 | 1076766 | 5486032 | 9.0321215. 9.7392584 | 10 
51 | 1075080 | 5483437 , 9.0326508 | 9.7390528 | 9 
2 | 1079394 $480842 i 9.033800 | 9.73388473 | 8 
53 | 1080709 | 5478242 | 9.033706 | 9.7386416 | 7 
54 | 1082025 | 5475653 , 9.0342372 | 9.7384359 | © 
55 | 1083341 | 5473059 | 9.0347651 | 9.735230r | 5_ 
56 | 1084638 | 5470465 | 90352930 | 9-7389243 | 4 
57 | 1085975 | 5467872 | 90358202 | 9.7375183 | 3 
58 | 10872.5 | 5465279 | 99363474 | 9-7376124 | 2 
59 | 1088615 | 6462687 | 90368740 | 9.7374263 | 1 
60 _ 1085935. $460095 | 90374005 | 9-7372002 | © 
© INanrd Co-| Neural LogarithmCo-) Logarithm M 
Verſed Sine Werſed Sine.) Verſed Sine, Verſed "5 Wk © 
_ 63 DEGREES. | 


| 


CC. 


27 DEGREES. : 

| Natural |Natural Co-| Logarithm | Logarithm Co- 

M. Verſed Sine.|Verſed Sine. verſed Size. | Verſed Sine, 
| © | 1089935 | 5460095 | 9.374005 | 9.7372002 | 60 
x | 1091256 | 5455703 | 90374264 | 9.7369340 | 59 
2 | 1092577 | 5454912 | 9.0384522 | 9.7367878 | 58 
3 | 1093900 | 5452321 | 9.0389774 | 9.7365814 | 57 
4 | 1095223 | 5449730 | 90395026 | 9.7363750 | 56 
__ $5 | 1096547 | 5447140 | 9.0400272 | 9.7361686 | 55_ 
6 | 1097872 | 5444550 | 9-0405517 | 9.735,621 | 54 
7 | 109917 | 5441901 | 9.0410755 97357594 | 53 
8 | 1100524 | 5434372 | 9.0415934 | 9.7355488 | 52 
9-| Itoi851 | 5436784 | 9.0421220 | 9.7353421 | 51 
Io |_ 1103178 | 5434196 | 9.0426458 | 9.7351353 |_50 
I1 | 1104507 | 5431608 | 9.0431683 | 9.7349284 | 49 
12 | IT05836 | 5429021 | 9.0436908 | 9.7347215 | 48 
13 | 1107166 | 5426434 | 90442127 | 9.7345145 | 47 
14 | 1108497 | 5423847 | 9.0447345 | 9.7343074 | 46 
 I5 |_I109829 | 5421261 | 9.0452557 | 9.7341003 | 45_ 
16 | 1111161 | 5418675 | 9.0457769 | 9., 338931 | 44 
17 | 1112494 | 5416089 | 9.0462975 | 9.7336858 | 43 
18 | 1113828 | 5413504 | 9.0468180 | 9.7324785 | 42 
Ig | 1115162 | 5410919 | 9.0473379 | 9.7332711 | 41 
_20 | 1116497 | 5408335 | 9.0478578 | 9.7330636 | 40 
| 21 | 1117834 | 5405751 | 9.9583770 | 9.7328560 | 39 
22 | 1119170 | 5403167 | 9.0588962 | 9g. FRET 38 
23 rn 5400584 | $9.0594147 | 9.7324408 | 37 
24 | 1121846 | 5398001 | 9.0599333 | 9.7322331 | 36 
_25 | 1123185 | 5395419 | 9.0504512 | 9.7320252 | 35. 
26 | 1124525 | 5392837 | 9.0509691 | 9.7318174 | 34 
| 27 | 1125866 5390256 9.0514864 | 9.7316094 | 33 
| 28 | 1127207 | 5387675 | 9.0520036 | 9.7314014 | 32 
29 | 1128549 | 5385094 | 9.0525202 [957311933 | 31 
| 3o | 1129892 _$382514 | 9.0530368;| '9,7309852 | 3o 

| NaturalCo- | Natural Logarithne@o- | Logartthm- 
Ver ſea Sine. |Veſed Sine. |Verſed SineyVerſed. Sine. M. 
7s 62 DEGREES. 43.0 
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Lou te. 
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SED SINES. 


27 DEGREES. 


M | Natural |\Natural Co- Logartthm \L1 2arithm Co- 
Verſed Sine, Perſed Sine. Verſed Sine, | Verſed Sine, | 
20 | 1 129892 | 5382514 14 | 90530368 | 9.7309852 | 30 
31 | 1131235 | 5379933 | 9.0535528 | 9.7307769 | 29 
| 32 | 1132580 | 5377354 | 9.0540687 | 9.7305686 | 28 
33 | 1133925 | 5374775 | 9.0545840 | 9.7303603 | 27 
34 | 1135270 | 53732196 | 9.0505993 | 9.7301519 | 26 
| 35 |_1136617 | 5369618 | 9.0550140 | 9.7299433 |_25_ 
36 | 1137964 5367040 | 9.0561386 | 9.7297348 | 24 
37 | 1139312 | 5364462 | 9.0566426 | 9.7295261 | 33 
38 | 1140651 | 5361885 | 9.0571566 | 9.7293175 | 22 
39 | 1142011 | 5359308 | 9.0576700 | 9.7291087 | 21 
40 | _1143361 | 5356732 | 9.0581833 ! 9.7288999 | 20 
"4r | 1144712 | 5354156 | g.0586961 | 9.7286909 | 19 | 
42 | 1146064 | 5351580 | 9.0592088 | 9.7284820 | 18 
43 | 1147416 | 5349005 | 9.0597209 | 9.7282729 | 17 
44 | 1148770 | 5346430 | 9.0602329 | 9.72$0638 | 16 
45 | 1150124 | 5343855 | 9.0607444 |þ 9.7278546 ( I5 
46 | 1151478 | 5341281 | 9.0612558 | 9.7276454 | 14 
47 | 1152834 | 5338707 | 9.0617666 | 9.7274360 | 13 
48 | 1154191 | 5336134 | 9.0622774 | 9.7272267 | 12 
49 | 1155547 | 5333561 | 9.0627876 | 9.7270172 | 11 
5o | 1156905 |_5330988 | 9.0632977 | 9.7268077 | 10. 
51 | 1158264 | 5328416 9.0638073 9.7265981 | 9 
52 | 1159623 | 5325844 | 9.0643168 | 9.7262885 8 
53 | 1160983 { 5323273 | 9.0648257 | 9.7261787 | 7 
54 | 1162344 | 5320702 | 9.0653346 | 9.7259689 | 6 
55 | 1163705 | 5318131 | 9.0658428 | 9.7257590 | 5 | 
56 | 1165068 | 5315561 | 9.0663511 | 9.7255491 | 4 
57 | 1166431 | 5312991 | 9.0668587 | 9.7253391 | 3 
58 | 1167794 | 5310422 | 9.0573663 | 9.7251290 | 2 
59 | I169159 | 5307853 | 9.0678733 | 9.7249188 | 1 
60 | 1170524 5395284 | 9.0683803 | 9.7247087 | © 
| Natural Co| Natural | Logarithm Co-| Logarithm M 
Verſed Sine. Verſed Sine.| Verſed Sine. |Verſed Sine.| © 
62 DEGREES. 
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28 DEGREES 
M Natural Natural Co- Logarithm ng C0- | 
, * [Yerſed Sine.| Verſed Sine. Verſed Sine, |Verſed Sine, 

o | 1170524 | 5305284 9.0683803 | 9.7247087 | 60 

1 | 11718y0 | 5302716 | 9.0688867 | 9.7244983 | 59 

2 | 1173257 | 5300148 | 9.0693931 9.7242880 58 

3 | 1174624 | 5297381 ; 9.0698988 | 9.7240776 | 57 
4 | 1175993 | 5295014 | 9.0704046 | 9-7238671 | 56 
5 | 1177362 | 5292447 | 9.0709097 | 9.7236565 |_55_ 
6 | 1178731 | 5289881 | 9.0714148 | 97234459 | 54 

7 | 1180102 | 5287315 | 9.0719193 | 97232352 | 53 
8 | 1181473 | 5254750 | 9.0724238$ | 9-7230244 | 52 
9 | 1182845 | 5282185 | 9.0729227 | 9-7228136 | 51 
Io | 1184218 | 5275620 | 9.0734316 | 9.7226037 |_30_ 
"11 | 1185591 | 5277056 | 9.0739348 | 9.7223917 | 49 
i2 | 1186965 , 5274492 | 9.0744381 | 9.7221807 | 48 
13 | 1188340 | 5271929 | 90749407 | 9.7219695 | 47 
14 | 1189716 | 5269366 | 9.0754434 | 9-7217584 | 46 
15 | 1191093 5266803 | 9.C159454 | 9.7215471 |_45 
16 | 1192470 | 5264241 | 90764474 | 9.721 3358 | 44 
17 | 1193848 | 5261679 | 9.0769488 | 9.7211243 | 43 
18 | 1195226 | 53259118 | 9.0774502 | 9.7209129 | 42 
19 | 1196606 | 5256557 | 9-0779510 | 9.7207C13 | 41 
20 | 1197986 | 5253996 | 9.90784518 | 9.7204895 | 40 
21 | 1199367 | 5251436 | 9.0789519 9.7202781 | 39 
22 | 1200749 | 5248876 | 9.09794521 | 9.723200663 38 
23 | 1202131 | 5246317 } 9.0799517 | 9.7198545 | 37 
24 | 1203514 | 5243758 | 9.0804512 | 9.7196426 36 
25 | 1204898 | 5241199 | 9.0809502 | 9.71943c6 | 35 
26 | 1205283 | 52380641 | 9.0814491 | 9.7192 186 | 34 
27 | 1207668 | 5236083 | 9.819475 | 9.7190065 | 33 
23 | 1209054 | 5233526 | 9.0824458 9.7187944 | 32 
29 | 1210441 | 5230969 | 9.0829436 9.7185831 | 31 
30 | 1211829 5228412 | 9.0834413 | 9.7183598 | 30 
L Natural Co-| Natural | Logarithm Co Logarithm M 
Verſed Sine | Ver{ed Sine,\ | erſed Sine, | Verſed Sine.| © 

Gl 


DEGREES 


RSED SINES. 


| 38 DEGREES. 
M Natural |Natural Co- | Logarithm \Logarithm Co- 
Verſed Sine. Verſed Sine. 'Verſed Sine, Ferſed Sie. 
JO 1211929 5228412 po | 9.7183 9.7183698. 30 | 
31 | 1213217 | 5225856 | 9.0839384 9.7181574 | 29 
32 | 1214606 | 52233co | 9.0844356 | 9.7179450 | 28 
33 | 1215996 | 5220745 | 9.0849321 | 97177325 | 27 
| 34 | 1217387 | 5218190 | 9.0854286 | 9.7175199 | 26 
35 |_1218778 | 5215635 | 9.0859245 | 97173072 | 25 
36 1220170 | 5213081 | 9.0864204 | 9.7170945 | 24 
37 | 1221563 | 5210527 | 9.0869157 | 9.7168817 | 23 | 
38 | 1222957 | 5207974 | 9.0874111 | 9.7166688 | 22 
39 | 1224351 | 5205421 | 9,0879058 | 9.7164559 | 21 
qo | 1225746 | 5202868 t 9,0884005 | 9.7162429 | 20 | 
41 1227142 | 5200316 | 9,0888946 | 9.7160298 | 19 
42 | 1228538 | 5197764 | 9.0893887 | 9.7158186 | 18 
43 | 1229936 | 5195213 | 9.0898822 | 9.7156034 | 17 
44 | 1231334 | 5192662 | 9,0903758 | 9.7153901 | 16 
45 |_1232732 | 5190112 | 9.0908687 _ | 9:7151767 ( 15 
[46 | 1234132 | 5187562 | 9.0913616 | 9.7149633 | 14 
47 | 1235532 | 5185012 Cs 9.7147458 | 13 
48 | 1236933 | 5182463 | 9.092 3462 | 9.7145362 | 12 
49 | 1238335 | 5179314 | 9.0923380 | 9.7143225 | Il 
5o | 1239737 |_5177365 | 9.0933297 | 9-7141089 | 10 
51 | 1241141 | 5174817 | 9.0938208 | 9.7138950| 9 
52 | 1242545 | 5172269 | 9.0943120 | 9.7136812 | 8 
53 | 1243949 | 5169722 | 9.0948025*| 9.7134672 | 7 
54 | 1245355 | 5167175 | 9.0952931 | 9.7132533 | 6 
55 | 1246761 | 5164629 | 9.0957830 | 9.7130392 | 5 
[56 | 1248168 ' 5162083. | 9.0962730 | 9.7128250 | 4 
p 57 | 1249575 | 5159538 | 9.0967624 | 9.7126108 | 3 | 
| 58 | 1250984 ——— 9.0972517 | 9.7123965 | 2 
59 | 1252393 | 5154448 | 9.0977405 | 9.7121821 | 1 
60 | 1253803 | 5151904 | 9.0982293 | 9.7119677 | © 
- Nataral Co-| Natural | Logarithm Co-| Logarithm M 
Verſed Sine.Verſed Sine.| Verſed Sine. [Verſes Sine.|  * 
61 DEGREES. 
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29 DEGREES. 
'M Natural | Natirral Co-; Logarithm  [Lagerithes Co- | 
'evt* [rerſed Sine, | Verſed Sine. Verſed Sins, | Verſea Sine, 
o | 2253803 | 5151914 | 9.0982293 | 9.7119677 | 60 
1 | 1295214 | 5159360 | 9.0987175 | 97117532 | 59 
2 | 1256625 | 5146816 | 9.0992057 9.7115387 | 58 
- 3 | 1258037 | 5144273 | 90996933 | 9-7113240 | 57 
& | 1259450 | 5141730 | 9.1001809 | 9.7111093 | 56 
5 | 1260863 | 5139188 | 9.1006679 | 9.7108945 | 55 
6 | 1262278 | 5136646 | 9.1011549 | 97106797 | 54 
7 | 1263693 | 5134105 | 9.1016414 9.7104647 | 53 
$8 | 1265109 | 5131564. | 9.1021278 | 9-7102497 | 52 
9 | 1266525 | 5129023 | 9.1026130 | 9-7100346 | 5x 
' 1o | 1267942 |_5126483 | 9.1030995 |_9-7- 98195 | 50 
IT | 1269360 | 5123943 9.1035848 | 9.7096042 | 49 
12 | 1270779 | 5121404 | 9.1040701 | 9.7093890 | 48 
13 | 1273199 | 5115865 | 9*1045548 | 9.7091736 | 47 
14 | 1273619 | 5116326 | 9.1050395 9.7089582 | 46 
| 15 | 1275040 | 5113788 | 9.1055236 | 9.7087426 | 45 
{ 16 | 1276462 | 5118250 9.1060078 | 9.7085271 | 44 
i7 | 1277884 | 5108713 | 9.1064913 | 9.7083114 | 43 
18 | 1279307 | 5106176 | 9.1069749 | 9.7080957 | 42 
19 | 1280731 | 5103639 | 9.1074578 | 9.7078799 | 41 
| 230 | 1282156 | 5IOI03 9.1079408 | 9.7076641 | 40 
21 | 1283581 | 5098567 | 9.1084232 | 9.707448I | 39 
22 | 1285007 | 5096032 | 9.1c89056 | 9.7072321 | 38 
23 | 1286434 | 5093497 | 9-1093875 | 9.7070160 | 37 
| 24 | 1287862 | 5090963 | 9.1098693 | 9.7067999 | 36 
25 | 1289290 | 5088429 | 9.1103506 | 9.7065836 | 35 
26 | 1290519 | 5085895 | 9.1108318 | 9.7053674 | 34 
27 | 1292149 | 5083362 | 9'1113125 | 9.7061510 | 33 
28 | 1293580 | 5080829 | 9.1117932 | 9-7059346 | 32 
29 | I2950lI 5078297 | 9.1122733 | 9-7057180 | 31 
30 | 1296443 | 5075765 | 9-1127534 | 9-7055015 | 30 
Natural Co-| Natural arithns Co- Log arithm M 
'Verſed Sine|Verſed Sine.| | erſed Sine, | Verſed Sine.| * 


6 DEGREES. 


tt 


T0 £ -x6 ths 


PRDLE —y EGREES. 
NN atwral aturel Co- Logarithm | Logarithm C 
M. Verſed Sine.\Verſed Sine] Y erſed Sine. | Verſed Sine, 
| 3o | 1296443 | 5975765 | 9-1127534 | 9.7055015 | 3O 
31 | 1297876 | 5073233 | 9-1132330 | 9.7052848 | 29 
32 | 129,309 | 5070702 | 91137126 | 9.7050681 | 28 
33 | 1300744 | 5068171 | 9-1141915 | 97048512 27 
34 | 1302179 | 5065641 | y-1146705 |  9-7046344 26 
35 | 1303614 |_5063111 | 91151490 | 9.7044174 | 25 
36 | 1305051 | 5060582 | 9.1156274 | 9.7042004 | 24 
37 | 1306488 | 5058053 | 9-1161052 9.7039833 | 23 
38 | 1307926 | 5055524 | 9-1165831 | 9.7037661 | 22 
| 39 | 1309364 | 5052996 | 9-1170604  9.7035489 | 21 
| 40 | 1310804 | 5050468 | 9:1175377 | 97033316 | 20 | 
"41 | 1312244 | 5047941 | 9-1180145 | 9.7031742 | 19 
' 42 | 1313685 | 5045414 9.1184912 | 9.7028967 | 18 
43 | 1315126 | 50428687 | 9 1189674 . 9 .7026792 | 17 
44 | 1316569 | 5040361 Lk 194425 | 9.7024616 | 16 
' 45 | 3318012 | 5037835 | 9-1199192 9.7022439 | 15 
46 | 1319456 | 5035310 Ke 203948 , 9.7020262 | 14 
4 I 320900 5032765 9.1208699 9.7018083 E3 
48 | 1322345 | 5030260 | 9-1213449 , g.7015905 | 12 
49-| 1323791 | 5027736 | 9-1218194 |! g.7013725 | 11 
 5o | 1325238 | 5025212 | 91222939 * $.7011545 | 10 
51 | 1326686 | 5022689 | 9-1227679 | 9.7009363 | 9 
52 | 1328134 | 5020166 | 91232419 | 9.7007182 | 8 
53 | 1329583 | 5017644 | 91237153 | 9.700499 7 
54 | 1331033 | 5015122 | 9-1241887 | 9.7002816 | 6 
55 | 2332483 | 5012601 |9:1246615 | 9.700063 |_5_ 
56 | 1333934 | 5010080 | 91251344 | 9.6998447 | 4 
57 | 1335386 | 5007559 | 91256057 | 9.6996271 | 3 
58 | 1336839 | 5005039 | 91260799 | 9.6994075 | 2 
59 | 1338292 | 5002519 | 91265507 | 9.6991887 | 1 
 6o | 1339746 | 50co000 | 91276225 | 5.698970 O 
Nat ural Co-| Natural | LogarithmCo-| Logarithm M 
Perſed Sine.|Verſed Sine. 'Verſed Sine. Verfed -. a 
DR, 60 DEGREES. 


VERSED SINES. © 


—_— 


ZO DEGREES 


= | 


"Natural [Natural Co- 
Veyſed Sine \Verſed Sine, 


Verſed Sine 


Log arithm 


Logarithm C 


Verſed Sine. 


1339746 


5 OOOOOO 


9.1270225 


9.6989700 


| 
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I341201 
1342656 
1344113 
1345570 


I 351405 
1352866 


1354327) 


1355789 
I 357252 
1358710 
1360180 
1361645 


I 3G310M 


1364577 
1366044 


| 1367512 


1368961 


4997481 
4994962 
4992444 
4989926 
4987409 
4984892 
4982376 
4979860 
4977344 
4974829 
4972314 
4969800 
4967286 


4904773 
4962260 


4959747 
4957235 
4954723 
4952212 
4949701 


1370451 
I371921 
1373392 
1374863 
1376336 
1377899 
1379283 
1380757 
1362232 


1383708 


| 


4947191 
4944681 
4942171 
4939662 
4937153 
4934645 
4932137 
4929630 
4927123 
4924616 


w————— 


NaturalCo- 
Verſead Sine. 


— ”” ——— —_—__ 


Natural 
Verſed Sine. 


9.1274937 
9.1279649 
9.1284355 
9.1289062 
9.1293763 
9.1298464 
9.1303159 
9.1 307855 
9.1312545 


9.1321920 
9.1326605 
9.1331284 
9.1335964 
9.1340637 


9.1317235 


9.6987511 
9.695322 
9.6983132 
9.6980942 
9.6978750 


| 9.6976558 


9.6974365 
9.6972172 
9.6969977 
9.6967783 


9.6965586 
9.6963390 
9.6961192 
9.6958994 
9.6356795 


9.1345J311 
9.1349980 
9.1354648 


9.1368633 
9.1373290 
$.1377943 
9.1382595 
9.1 387242 
9.1361889 
9.1396531 
G.I4GOTII7?} 
9.1405809 
9.1410446 


9.1359JIZ {| 
9.1303975. 


9.6954596 
9.6952395 
9.0950194 
9.6647992 


9.6943557 
9.6941353 
9.6939178 
9.6936973 
g 6934766 


9.6945790 | 


9.6932559 
9.6930351 
9.692814} 
9.6925934 
9.0923724 
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a, | Natural |Natural Co-| Logarithm | Logarithm Co- 
| M. Verſed Sine.Werſed Sine, Verſed Sine. | Verſed Sinel 
| 30 | 1383708 | 4924616 | 9.1410446 | 9.6923724 | 30. 
31 | 1385185 | 4522110 | 9.1415077 | 9.6921513 | 29 
32 | 1386663 | 4y19604 | 9.1419708 | 9.6919302 | 25 
33 | 1388141 | 4917099 | 9.1424334 | 9.6917089 | 27 
34 | 1383620 | 4914594 | $.1428960 | 9.6914877 | 26 
_35 | 1391099 | 4912089 | 9.1433580 | 9.6912663 | 25 
36 | 1392580 | 4909585 | 9.1438201 | 9.6910449 | 24 
37 | 1394061 | 4907081 | 9.1442816 | 9.6908233 | 23 
38 | 1395543'| 4904578 | 9.1447431 | 9-6906017 | 22 
39 | 1397025 | 4902075 | 9-1452041 | 9.6903800 | 21 
| 40 | 1398509 | 4899573 | 9-1456651 | 9.6901583 | 20 
41 | 1399993 | 4897071 | 9.1461256 | 9.6899365 | 19 
42 | 1401477 4894570 9.1465$861 | 9.6897146 | 18 
43 | 1402963 | 4892069 | 9 1470460 | 9.6894926 | 17 
44 | 1404449 | 4889569 | 9.1475060 | 9.6892706 | 16 
| 45 | 14095930 _ 4887069 | 9.1479654 | 9.6890484 | 15 
46 | 1407424 | 4884569 | 9.1484248 | 9.6888263 | 14 
47 | 1408912 | 4882070 | 9.1488837 | 9.6885040 | 13 
48 | 1410401 | 4879571 | 9.1493426 | 9.6883817 | 12 
49 | 1411891 | 4877073 | 9.1498010 | 9.6881592 | 11 
50 | 1413381 | 4874575 | 9.1502594 | 9.6879368 | 10 
51 | 1414873 | 4872078 | 9.1507172 | 9. [4 Long 9 
62 | 1416365 | 4869581 |9.1511751 | 9.68 74915 8 
53 | 1417857 | 4867084 | 9.1516324 | 9.6872685 | 7 
54 | 1419251 | 4864588 |9.1520898 | 9.6870460 | 6 
55 | 1420845 | 4862092 |9.1525466 | 9.6868231 | 5 
56 | 1422340 | 4859597 | 91530034 | 9.6866002 | 4 
57 | 1423836 | 4857102 | 91534597 | 9.6863771 | 3 
58 | 1425332 | 4854607 | 91539161 | 9.6861541 | 2 
59 | 1426829 | 4852113 | 91543719 | 9.6859309 | 1 
60 | 1428327 | 4849619 | 91548276 | 9.6857076 | © 
Natu ral Co-| Natural | LogarithmCo-) Logarithm M 
Verſed Stne.Werſed Sine, Verſed Sine. [Y/, erſed Sine.| © 
59 DEGREES. 


JT 


DEGREES 


— 


O 


| 


"Natural Natural Co- 
Verſed Sine.Verſed Sine. 


Treaties 


Verſed Sine. 


1428327. 


4849619 


9.1548276 


9.6857076 


Logarithm Co-| * 
Verſed Sine. 
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1429826 
1431325 
1432825 
1434326 


1435827 


1437329 
1438832 
1440336 
1441840 


1443345. 


—_ 
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1444851 
1446357 
1447865 
1449373 
1450881 


4847126 
4844633 


| 4842141 


4839649 
4837157 


4834666 
4832175 
4829685 
4827195 
4824706 


9.1552829 
9.1557392 
9.1561930 
9.1506477 
9.1 561020 
9.1575562 
9.1580100 
9.1584637 
9.1589169 
9.1593702 


9.6854843 
9.685260y 
9.6850374 
9.6848139 
-9.6845902 


9.684 3665 
9.6841427 
9.6839189 
9.6836349 
9.6534710 


4822217 
4819729 
4817241 
4314754 


4812267 


1452391 
1453901 
1455412 
1456923 


1458436 


1459949 


| 1461462 


1462977 
1464492 
1466008 


1467525 
1469042 
1470560 
I4/2979 
1473598 


4509780 
4807294 
4804808 
480232 
479983 


4797354 
4794570 
4792385 
4789903 
4787420 


4784938 
4782450 
4779975 
4777494 


4775014. 


. TNataralCo- 
Verſed Sine. 


Natural 


Ve rſed Sne, 


9.1598229 
9.1602756 
9.1607278 
9.1611800 
49-1616318 


9.1625347 
9.1629859 
9.1634366 


9.1638873 


9.1620835 - 


9.6832468 
9.6830227 
9.6827984 
9.6825741 
9.6823497 


9.6821253 
9.6819007 
9.0816761 


9.6814514 
9.6812266 


— 


9.1043374 
9.1647876 
9.1052373 
9.1656870 
9.1061362 


G. 
9.1679309 
9.1633791 


9.6810018 
9.6807769 
9.6805518 
9.6803268 


9.6798764 
9.6796510 
96794257 
9.6792002 


| 9.6789747 


9.6801016 | 
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Verſed Sine. 


LogarithmCo- 


Logarithm- 
Worſe Sine, 


5 DEGREES. 
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ED SINES. 


| * : 33 DEGREES. 
| | Natural | Natural Co- Logarithm [6d Cc- 
M 
Yerſed Sine.| Verſed Sine.| Verſed Sine, | Verſed Sine, 
| 30 | 1473595 | 47790ne| | 9.1683791 | \ 9.6789747 | 39 
31 | 1475119 | 4772534 | 9-168826g | 9.6787490 | 29 
32 | 1476640 | 4770054 | 9.1692745 | 9.6785234 | 28 
33 | 1478161 | 4767575 | 9.1697217 | 9 6782976 | 27 
34 | 1479684 | 4765096 | 9.1701689 | 9.6780717 | 26 
35 |_1481207 | 4762618 | 9.1706156 | 9.6778458 | 25 
| 36 148273T | 4760140 | 9.1710623 | 9. 6776198 24 
37 | 1484255 | 4757663 | 9-1715085 | 9.6773937 | 33 
38 | 1485781 | 4755186 | 9.1719547 | 9-5771676 | 22 
29 | 1487307 | 4752710 | 9.1724004 | 9.6769413 | 21 
40 1488833 475C234 | 9.1728461 | 9.6767150 | 20 | 
41 | 1490361 | 4747759 | 9.1732913 | 9.6764886 | 19 
42 | 1491889 | 4745284 | 9.1737365 | 9.6762622 | 18 
43 | 1493418 | 4742809 | 9.1741812 | 9.6760356 | 17 
44 | 1494947 | 4740335 | 9:1746259 | 9-67 58090 | 16 
| 45 |_1496478 |_ 4737861 | 9.1750701 | 96755823 | 15_ 
46 | 1498009 | 4735388-| 9-1755144 | 9:6753555 | 14 
47 | 1499541 | 4732915 9.1759581 | 9.6751286 | 13 
a8 | 1501073 | 4730443 | 91764018 | 9.6749017 | 12 
a9 | 1502506 | 4727971 | 9- 1768451 | 9.6746747 | 11 
po | 1504140 | 4725499 | 9-1772883 | 9.6744476 | 10 
51 | 1595675 | 4723028 | 9-1777311 | 9.6742204 | 9 
52 | 1507210 | 4720557 | 91781738 | 9.6739932 8 
53 | 1508746 | 4718087 | 9.1786161 | 9.6737659| 7 
54 | 1510283 | 4715617 | 91790584 | 9.6735385 | 6 
55 | 1511821 | 4713148 | 91795002 | 9.6733110 | 5 | 
56 | 1513358 | 4710679 | 91799419 | 9.6730835 | 4 
57 | 1514898 | 4708211 | 9.1803832 | 9.6728558 | 3 
58 | 1516438 | 4705743 | 91808245 | 9.6726281 | 2 
59 | 1517978 | 4703375 | 9-1812653 | 9.6724003 | 1 
60 | 1519519 | 4700808 | 9.1817061 | 9.6721725 | © 
. Nat ural Co-| Natural Logarithm Co-| Logarith m M 
+ lVerſed Sine, verſed Sine.|Verſed 5 ine. LG Sine, F 
$8 DEGREES. 


| 


T & 


—_ hy B.- - 


"TERSED SINE 4 


32 DEGREE dS. 
M Natural | Natural Co-| Logarithm rr vs C | 
* [Yerſed Sine,| Verſed Sine. Verſed Sine, |Verſed Sine, 
o | 1519519 | 4700808 o8 | 9.1817061 | 9.6721725 | 60 
1 | 1521061 | 4698341 | 9.1821465 | 9.6719445 | 59 
2 | 1522603 | 4695875 | 9.1825868 | 9.6717165 | 58 
3 | 1524147 | 4693409 | 9.1830266 | 9.6714883 | 57 
4 | 1525691 | 4690944 | 9. 1834665 | 9.6712602 | 56 
| $5 ] 25829722 _ 4688479 | 9.1839059 9.6710319 |_55 
6 | 1528781 | 4686015 | 9.1843452 | 9.6708036 | 54 
7 | 1530327 | 4683551 | 9.1847841 | 9.6705751 | 53 
$ | 1531874 | 4681087 | 9.1852230 | 9.6703467 | 52 
9 | 1533421 | 4578624 | 9.1856614 | 96701181 | 51 
E.. 1534979 4676161 | 9.1860998 | 9.668895 | 50. 
II 536519 | 4673699 | 9.1865 377 9.6-95607 | 49 
I2 5260 4671237 | | 9.1869756. | 9.6694319 | 48 
13 | 1539619 | 4668776. | 9.1874131 | 9.6692030 | 47 
14 | 1541170 | 4666315 | 9.1878505 | 9.6689741 | 46 
I5 | 1542722 | 4663855 | 9.1 $72875 9.6687450 _s | 
16 | 1544274 | 4661395 | 9. 1887245 9.6685 i39 | 44 
17 | 1545828'| 4658935 | 9.1891610 | 9.665257 | 43 
18 | 1547382 | 4656476 | 9.1895974 | 9.666c 574. | 42 
19 | 1548936 | 4654017 | 9.1900335 | 9.678280 | 41 
20 | 1550492 | 4551559 ' 9.1904695 | 9.6675986 | 40 
$3 1552045 | 4949102 | 9.190905O 9.667 2691 | 39 
22 | 1553605 | 4646645 | 9.1913406 9.6671395 38 
23 | 1555162 4644188 | 9.1917756 | 9.666g098 | 37 
2 1555721 | 4641732 | 9.1922107 | 9.6666To1 | 36 
| 25 | 1558280 | 4639276 90.1926453 | 9.6664502 | 35 
26 | 1559839 | 4636821 9.'930799 | 9.6662203 | 34 
2 I561400 | 4634266 ' 9.1935140 | 9.5659903 | 33 
28 | 1562961'].46;i1912 9.1929482 | 9.6657603 | 32 
29 | 1564523 |' 46294538 9.1943818 | 9.6655301 | 31 
30'| 1566086 | 45.7004 ' 9.1948155-| 9.6652989 | 30 
Natural Ci Nat aral Log arithes Co| L-ogarithm | M, 
Werſed Sine Verſed Sine. Verſed Sine, | Verſed Sine, 
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VERSED SINES. 
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F DEGREES. 
M | Natural | Natural wm Logarithm | Logarithm Co 
Verſed Sine, ne.\Verſed Sine.\Verſed Sine, . | Verſed Sine, 
30 1566086 4627004 | '9. 9.1948155 { 9.6652989 | 39 | 
3t | 1567649 | 4624551 | 9.1952487 | 9.6650695 | 29 
32 | 1569213 | 4622098 | 9. 1956819 | 9.6648392 | 28 
33 | 1570778 | 4619646 | 9.1961146 | 9 6646087 | 27 
34 | 1572343 | 4617194 | 9-1965473 | 9.66437$1 | 26 
| 35 |_1573909 | 4614742 | 9-1969795 | 96741475 |_25_ 
36 | 1575476 | 4612291 | 9. 1974118 | 9.6639168 | 24 
37 | 1577944 | 46-4841 | 9.1978436 | 9.6636860 | 23 
38 | 1578612 | 4627391 | 9.1982754 | 9.4634552 | 22 
39 | 1580181 | 4604942 | 9.1987<67 | 9.6532242 | 21 | 
40 _ 1581751 | 4602493 | 9.16: 13%0. i 9. 66029932 20 
| 41 1333321 460094) i 9.1 995689 | 9.6627620 19 
42 | 1584892 | 4597597 9-1999997 , 9-5525309 | 18 
43 | 1586464 | 4595149 | 9.2004301 | 9:6622996 | 17 
44 1583037 | 4592702 | 9.2008605 | 9: 6620683 |} 16 
45 I559610 _4590255 | 9.2012904 |, 9.65 $18368 | 3A 
46 | 1591184 | 458789 | 9.2C17204 ; | 9.6616053 | 14 
47 | 1592759 | 4585363 | 9.2921478- 96613737 | 13 
48 | 1594334 | 4582918 | 92025793 | 9.6511421 | 12 
49 | 1395510 | 4580473 | 9-2030083 | 9.6609 103 | II 
5o | 1397487 | 457: 028 | 9.2034373_. 9: 6606785 | 10 
51 | 1539064 457556 wy ! 9. 2038659 | \ 9.6604466 9 
52 | 160064P| 4573 41 | 942042944 | | 9.6502146 | 8 
53 | 1602223 prac 9.2947225 | 9.6599825 7 
54 | 1603 S$O1 | 4568255 9.2351506 , 9.6597504 6 
55 1605 382 45658! 3» 9.205782 ' 9.6595181 * 
56 | 166963 4563371 9.2060058 | 9.6592858 | 4 
57 | 1608545 | 45609939 9.2064330 | 9.6590534 | 3 
58 | 1610127 | 4558499 | 9.2068602 9.6588210 | 2 
59 | 1611710 | 4556050 | 9.2072809 9.6585884 | 1 
60 | 1613294 | 4553610 Fognmarneghs | 9.6583558. O 
| Natural Co | Natural. | Looarithm Co- Logar ithm 
erſed Sine.\v erfed Sine! Veorſed $1ne. Verſed $17, M. 
408 TT DEGREE S. 
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VERSED SINES. 


33 DEGREES. 


Natural 


Verfed Sine 


Verſed Sine. 


56 DEGREES. 


Verſed Sine, 


IV erſed $1ne, 


Natural | Natural Co-| Logarithm |Logarit hm Co- | * 
M. Verſed Sine.|Verſed Sine.\Verſed Sine, | Yerſed Sine. 
| © | 1613294 | 4553610 | 9:2077136 | 9.6583558 | 60 
1 | 1614879 | 4551171 | 9-2081399 | 9.6581230 | 59 
2 | 1616464 | 4548732 | 92085661 | 9,6578903 | 58 
3 | 1618050 | 4546293 | 9-2089919 | 9.6576574 | 57 
| 4 | 1619637 | 4543855 | 9-2094177 | 9.6574245 | 56 
| 5 | 1621225 | 4541417 | 9-2098431 | 9.6571914 | 55 
6 | 1622813 | 4538980 | 92102684 | 9.6569583 | 54 
7 | 1624402 | 4536543 | 9:2106933 | 9.6567251 | 53 
8 | 1625991 | 4534108 | 9-?2111182 | 9.6564918 | 52 
9 | 1627582 | 4531672 | 92115427 | 9.6562584 | 51 
Io | 1629173 | 4529237 | 92119671 | 9.6560250 | 50 
11 | 1639764 | 4526802 | 9-2123911 | 9.6557915 | 49 
12 | 1632357 | 4524368 | 9-2128151 | 9.6555579 | 48 
13 | 1933950 | 4521934 | 92132387 | 9.6553242 | 47 
14 | 1635544 | 4519501 | 9.2136622 | 9.6550904 | 46 
15 |_1637135 | 4517068 | 9.2140853 | 9.6548566 | 45 
16 | 1633734 | 4514636 | 9-2145084 | 9.6546227 | 44 
i7 | 1649330 | 4512204 | 92149310 | 9.6543886 | 43 | 
18 | 1641926 | 4509772 | 9-2153537 | 9.6541546 | 42 
19 | 1643524 | 4507341 | 9-2157759 | 9.65 29204 | 41 
20 |_1645122 | 4504910 | 9:2161981 | 9.65 36861 | 40. 
21 | 1646721 | 4502480 | 9.2166198 | 6.6534518 | 39 
22 | 1648320 | 4500950 | 9.2170416 | $6532174 | 38 
| 23 | 1649920 | 4497621. | 9.2174629 | 9.6529838 7 
| 24 | 1651521 | 4495192 | 9-2178842 | 9.6527483 | 36 
25 | 1553123 | 4492764 | 9-2183051 | 9.6525136 | 35 
26 | 1654725 | 4490336 | 9.2187259 | 9.6522789 | 34 
| 27 | 1556328 | 4487909 | 9-2191463 | 9.5520440 | 33 
28 657932 4485482 9.2195 668 9.6518092 32 
29 | 1659537 | 4483056 | 9-2199867 | 9.6515741 | 31 
| 30 | 1661142 | 4480630 | 9.2204067 | 9.6513391 | 30 
| _ Natural Co- Logarithm Co| Logarithm | M, 
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1001112 


1695013 
1696634 
x1698255 
1699877 
1701500 
1703123 
1704745 
1706372 
1707998 
1709624 


| 4468507 


4480630 


4478205 
4475780 
4473355 
4470931 


4466084 
4463662 
4461240 
4458818 
4450397 | 
4453970 
445x556 
4449136 
4446717 
4444295 


4441880 
4439462 | 
4437044 
4434627 
4432210 


4429794 
4427370 
4424963 
4422548 
4420134. 
4417720 
4415307 
4412894 
4410482 
4408071 


L ogarithm 
Verſed Sixe. 


| 


*9.2204c67 


| 9.22086202 


9.2212458 
9.2216549 
y.2220039 


9.2225026. 


9.2229212 


9.2233395 
9.2237577 
9.2241754 
J.2245932 


| 9.2250105 


9.2254279 
92258446 
9.2262017 
9.2266781 


LogarithmC0- | 
Verſed Sine. 


90513391 


9.0511039 
9.6508687 
9.05c6333 
9.6503950 
9.0561625 


$9.6499269 


9.0499912 
9.6494556 
9.0492197 
9-5489839 


9.6487478 


9.0485118 
9.6482756 
9.6450394 


96478031 _ 


9.2270946 
9.2275106 
9 2279266 
9 2283422 


9.2287578 


9.2291729 
9.2295861 
9.2300028 


9.2304175 


9.2308318 
9.2312401, 


9.2316600 
9.2320738 
9.2324573 
9.2329007 


| 9-6475667 


9.0473302 
$.0470937 
9.6468570 


9.0466204 


9.6463835 
9.6461467 
9.6459097 
9.6456726 
9.6454355 


9.0451983 
9.644960y 
9.6447236 
9.6444861 
9.6442486 


Natural Co- 


Verſed Sine. 


Natural 


Perſed Sine. 


Logarithm Co-| L 
Perſed Sine. |Verſed Sine. 


arithm 


566 DE 


GREES. 


7 EDrdet at Ee adit "AP 
VERSED "SINE. 


"24 


—_ — — 


7 "DETCKEES 


= |, 


Natural 


[Natural Co- 


Logarithm 


Verſed Sine, 


Verſed Sine.l/ erſed Sine, 

> | 1709624 | 4408071 

1 | 1711251 | 4405669 

2 | 1712879 | 4403249 

3 | 1714507 | 4400839 

4 | 1716136 | 4399429 
_$5 |_1717766 | 4396019 
6 | 1719397 | 4393610 

7 | 1721028 | 4391202 

8 | 1722660 | 4388794 

9 | 1724292 | 4386386 
10 | 1725926 | 4383979 
11 | 1727560 | 4381573 |9 
12 | 1729194 | 4379107 ; 

13 | 1730830 | 4376761 ; 
14 | 1732466 | 4374350 | 

_TI5 |_1734103 | 437195! 
16 | 1735740 | 4369547 

17 | 1737378 | 4307143 
18 | 1739017 | 4394740 
19 | 1740657 | 4362337 
20 | 1742297 | 4359934 

21 | 1743936 | 4357532 | 

22 | 1745560 | 4355131 
23 | 1747222 | 4352730 
24 | 1748865 | 4350330 

25 | 1750509 |_ 4347930 
26 | 1752153 Weeds: 

| 27 | 1753798 | 4343132 
| 28 | 1755444 | 4349734 | 
| 29 | 1757091 |. 4335336 
| 30 1759736 4335938. 
| Net aturalCo- | Natural 

| Verſed Sine. (Ye rſed Sine, Sine, 


9.2329007 | 9.6442486- 


9.2333137 
9-2337267 
9.2341392 
9.2345518 
9-2345039 


\ 942353761 


9-2357879 


; 9.2 2291935 


' 9.22661080 
| 9.2370221 


9.2374329 
9.2378438 
9.2352542 
9.2 386647 


{ 9.2390747 


|Logarithm Co- 


Verſed Sine, 


| 9.0440109 


9-0437732 
9-6435354 
432975 


9.6430595 


9.6428215 
9.0425833 
9.0423452 
9.6421068 
Q. 041 $685 


9.6416299 
9.0413914 
9.0411527 
9.0409141 


9.0406752 | 45. 


9.2394847 
9.239894 3 
9.2403036 
9.2407130 
9.2411222 
9.2415309 
9.2419396 
9.2423460 
9.2427503 
2432042 
9-2435721 
92439790 
| 9.2443871 
9.2441941 
9.2452012 


9.0404364 
9.0401973 
9.6399583 
9.0397191 
9.6 394800 
9.6392406 
9.0390012 
9.6387617 
9.6385222 


9 6382825 - 


9.6380428 
9.0378030 
9-6375633 
9.0373231 
9.6370830 


LogarithmCo- 


V, Ver ſed Sine. Size. 


55 cs DEGREES. 


Logaritthm- 
Verſed Sine. 


DEGREES 


| Natural DEST Co- Locarilis Looarithm Co- 

* Werſed Sine.Verſed Sine. Verſed Sine. . VY, rſed Sine) 
1758738 | 4335938 | 9.2452012 | 9.637830 | 30. 
1760386 | 4333541 | 9. 2456078 | 9.6368428 | 29 
1762035 | 4331144 9.2460145 | 9.6366016 | 29 
1763684 | 4328748 | 9.2454207. | 0.636623 27 
1765334 | 4326352 | v. 2463269 ' $9.6361219 | 26 
_1766985 | 4323957 | 9.2472327 | 9.6358813 | 25_ 
1768636 | 4321562 | 9. 2476385" 9.0356408 | 24 
1770288 þ+ apts 9.2480439 | 9.6354001 | 23 
1771y41 | 4316774 | 9.2454493 ' 9.6351594 | 22 
1773595 | 4314351 | 9.2455543 | 9.6349r55 | 21 

3775249 | 4311988 | 9-2492593 | 9:6346776 | 20 
1770904 | 4309596 Kaur fartbocend be 
1778560 | 4307204 | 9.25c<684. © y4.6341955 | 18 
1780216 | 4304613 | 9.2504726 9.6339543 | 17 
17601573 | 4302422 | 9.25086767 9.6337131 | 16 
1783531 | 4300032 | 9.2612805 9.6334717 | 15 
oils 4297642 { 9.2516842 is. 6332303 | 14 
1780848 | 4295253 | g. 2520875 ; 9.6229887 | 13 
1785508 4292844, | | 9.2524909 ; £.6327472 | 12 
1790168 | 4250476 | 9 2528938 | 9-63250 64 | 11 
1791530\ 4288088 { 9.253297 | 9.6322637 | 10 
1793491 per Linp | 9.2536992 |, 9.6320218 | 9 
1795154 | 4253314 | 9.2541017 | +6317 99 ; 
1796817. | 4280y28 | 9.2545038 :; c.6315378 | 7 
1798481 | 4278542 | 9.2549059 9.6312957 | 6 
1800146 | 4276156 | 9.2553076 | 9.6310535 | _5_ 
1801811 | 4273771 | 9.2557093 | 9.6308112 | 4 | 
1803477-| 4271387 | 9.25611C6 , 9.6305685 | 3 | 
1805144 | 4269003 | 9.2565119 | 9.6303264 | 2 
1806811 | 4266619 | 9.2569127 | 9.6300838 | 1 
'1808480'| 4264236 | 9.2573136 | 9.6298412 | © 
Nat ural Co-| Natural | Logarithm Co- Logarithm M | 
Verſed Sine.|Werſed Sine. . Ferſed Si Sine, Verſed Sine. | © 


55 DEGREES. 


— 


DEGREES. 


35 
Natural |Natural Co-| Logarithm | Logarithm Co- 
; M. Verſed Sine.|Verſeg Sine.|Verſed Sine. | Verſed Sine. 
o | 1808480 | 4264236 | 9.2573136 | 9.6298412 | 60 
1 | 1810148 | 4261853 | 9.2577141 | 9.6295984 | 59 
2 | 1811618 | 4259471 | 9.2581145 | 9.6293557 | 58 
1 3 | 1813488 | 4257089 | 9.2585146 | 9.6291127 | 57 
4 | 1815159 | 4254708 | 9.2589147 | 9.6288698 | 56 
5 | 1816831 | 4252328 | 9.2593143 | 96286267 | 55 
6 | 1818502 | 4249948 | 9.2597140 | 9.6283836 | 54 
7 | 1820176 | 4247568 | 9.2601132 | 9.6281403 | 53 
8 | 1821849 | 4245189 | 9.2605125 | 9.6278970 | 52 
9 | 1823524 | 4242810 | 9.2609113 | 9.6276535 | 51 
io | 1825199 | 4240432 | 9.2613102 | 9.0274101 | 50 
11 | 1826875 | 4238054 | 9.2617086 | 9.6271664 | 4 
12 | 1828551 | 4235677 | 9.2621071 | 9.6269228 | 4 
13 | 1830228 | 4233300 | 9.2625051 | 9.0206790 | 47 
14 | 1831906 | 4239924 | 9.2629032 | 9.6264352 | 46 
'I5 | 1833584 | 4228548 | 9.2633008 | 9.6261912 | 45 
16 | 1835264 | 4226173 | 9.2636985 | 9.6259473 44 
17 | 1836944 | 4223798 | 9.2640957 | 9.0257031 | 43 
18 | 1838624 | 4221424 | 9.2644929 | 9.6254589 | 42 
19 | 1840305 | 4219050 | 9.2648898 | 9.6252146 | 41 
20 | 1841987 | 4216676 | 9.2658266 | 9.6249703 | 40 
21 | 1843670 | 4214303 | 9.2656831 | 9.6247258 | 39 
| 22 | 1845353 | 4211931 | 9.2660795 | 9.6244613 | 38 
23 | 1847037 | 4209559 | 9.2664756 | 9.6242366 | 37 
24 | 1848722 | 4207188 | 9.2668716 | 9.6239919 | 36 
_25 | 1850407 | 4204817 | 9.2072673 | 96237471 | 35 
26 | 1852094 | 4202447 | 9.2976729 | 9.0235022 | 34 
27 | 1853780 | 4200077 | 9.26805832 | 9.0232572 | 33 
28 | 1855468 | 4197708 | 9.2684534 | 9.6230122 | 32 
29 | 1857156 | 4195339 | 9.2688483 | 9.6227670 | 31 
30 | 1858845 | 4192970 | 9.2692431 | 9.6225218 | 3o 
NaturalCo- | Natural | LogarithmCo-\ Logarithm- M 
Verſed Sine. |Verſed'Sine. Verſed Sine, | Ver ſed Sine. 


5 DEGREES. 


pr OSD Wb 


ZE SAVER: alert 


VERSED SINES. 


35 DEGREES. 


M Natura: |Natural Co-\ Logarithw oy mc 
Verſed Sine.\Verſed Sine, Verſed Sixe.' V, Verſed Ste. 
3o | 1858845 | 4192970 | 9.2692431 | 9.6225218 | 30 
31 | 1860534 | 4190602 | 9.2696376 | 9.6222764 | 29 | 
32 | 1862225 | 4188234 | 9,2700321 | 9.6220J11 | 28 
33 | 1863916 | 4185867 | 9.2704261 | 9.6217855 | 27 
34 | 1865607 | 4183501 | 9.2708202 | 9.6215400 | 26 
35. 1867299. 4181135 | 9.2712139 | 9.6212942 | 25 
36 | 1868992 | 4178770 | 9.2716075 | 9.6210485 | 24 
37 | 1870686 | 4176405 | 9.2720008 | 9.6208026 | 23 
38 | 1872380 | 4174041 | 9.2723941 | 9.6205567 | 22 
39 | 1874075 | 4171677 | 9.2727870 | 9.6203166 | 21 
_4o | 1875771 | 4169313 | 9.2731799 | 9.6200645 | 20. 
41 | 1877468 | 4166950 | 9.2735724 | 96198183 | 19 
42 | 1879165 | 4164588 | 9.2739649 | 9.6195720 | 18 
43 | 1880863 | 4162226 | y.2743570 | 9.6193256 ,| 17 
44 | r882561 | 4159864 | 9.2747491 's 9.6190792 | 16 
45 | 1884260 | 4157503 | 9.2751408 | 0.6188326 I5 
"46 | 1885960 | 4155142 | 9.2755325 | 9.6185860 | 14 
47 | 1887661 | 4152782 ——_ ' 6:6183392 \| 13 
48 | 1889362 |: 4150422 | 9 2763151 | + 6180924 | 12 
49 | 1891064 | 4148063 | 9 2767061 | 9+ 6178454 |\11 
 5o | 1892766 | 4145705 | 9.2770970 | 9, 9.6175985 | 10 
5x | 1894470 | 4143347 | 92774875 | 9.6173513 | 9 
52 | 1896174 | 4140990 | 9.2778781 | 9.6171042 |. 8 
53 | 1897878 | 4138633 | 9.278268}3 | | 9.6168569 | 7 
54 | 1899584 | 4136276 | 9.2786584 | 9.6166096 | 6 
55 | 1901290 | 4133920 | 9.2790482 *  9.6163621 5 
56 | 1902996 | 4131564 | 9.2794380 | 9.6161146 | 4 
57 | 1904704 | 4129200 | 9.2798273 | 9.6158669 | 3 
58 | 1906412 | 4126855 | 9.2802167 | 9.6156192 | 2 
59 | 1908121 | 4124501 | 9.2806657 | 9.6153714 | 1 
6o | 1009830 | 4122148 | 9.2809947. | 9.6151235 | © 
Natural Co-| Natural | LogarithmCo-| Logarithn: M 
Verſed Sine.Verſed Sine.|FVerſed Siwe. | Verſed Sine. |  * 
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36 DEGREES. 


53 DEGREES. 


| Natural |Natural Co-| Logarithm \Logarithm Co-| 
M. Verſed Sine\Verſed Sine |Verſed Sin e, Verſed Sine. 
o | 1909830 | 4122148 | 9.2809947 | 9.6151235 | 60 
| x | 1911540 | 4119795 | 9.2813833 | 9.6148755 | 5 
2 | 1913251 | 4117442 | 9.2817720 | 9.60146275 | 5 
3 | 1914963 | 4115090 | 9.2821602 | 9.6143793 | 57 | 
4 | 1916675 | 4112738 | 9.28254684 | 9.6141311 | 56 
=} 2918388 4110387 | 9.2829363 |9.6138827 | 5: 
6 | 1920101 art Fe | 9.2833241 | 9.6136343 | 54 
7 1921815 | 4105686. | 9.2837116 | 9.6133857 | 53 
-8 | 1923530 $a0g330 9.2840990 | 9.6131372 | 52 
9 | 1925246 | 4100987 | 9.2844861 | 9.6128884 | 51 
10 | 1926962 | 4098639 | 9.2848732 | 9.6126397 | 50 | 
11 | 1988679 | 4096291 9.2852599 | 9.6123907 | 49 
| 12 | 1930397 | 4093944 | 9.2856466 | 9.6121418 | 48 
13 | .x932115 | 4091597 | 9.2860329 | 9,.6118927 | 47 
- 14 | 1933834 | 4089250 | 9.2864192 | 9,6116436 | 46 
| I5 | 1935554 | 4086904 | 9.2868052 | 9.6113943 | 45_ 
' 16 | 1937274 | 4084558 | 9.2871911. | 9.6111451 | 44 
| 17 | 1938995 | 4082213 | 9.2875767 | 9,.6108956 ;| 43 
| 18 | 1940717 | 4079868 | 9.2879622 | 9.6106461 | 42 
; 19 | 1942440 | 4077524 | 9-2883474 | 9.6103965 | 41 
| 20 | 1944163 | 4075180 | 9.2887326 | 9.6101469 | 40. 
[21 1945887 | 4072837 | 9.2891174 | 9.6098970 ,| 3 
-22 |: 1947611 | 4070495 | 9.2895022 | 9.6096472 | 3 
-23 {11949336 | 4068153 | $.289g866 | 9.6093972 | 37 
24 | 1951062 | 4065811 | 9.202711 | 9.6091472 | 36 
25 |.1952789.-| 4063470. 9.2906551 | 9 6088970 35 
"26 | 1954516 | 4061129 | 9.2910392 | 9.6086468 | 34 
.27 |,1956244 | 4058789 | 9.2914229 | 9.6083965 | 33 
-28 |: 1957972 | 4056449 | 9.2g1S065 | 9.6001461. | 32 
, 1129. |. 1959701 | 4954110 | 9.2921898 | 9.6078956 | 31 
\.30 | 1961431 | 4051772 |'9.2925731 | 9.6076450 | 30 
|  |Natural Co| Natural |LogarithmCo- Logarithm M 
h Verſex Sine.|Ver{ed Sine.\Verſed Sine. | Verſed Sinz.| ** 
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3 DEGREES. 


| 36 DEGREES. 
M Natural |Natnral Co-\ Logarith m |Logarithm Co| 
* \Werſed Sine Werſed Sine.| Verſed Sine.| Verſed Sine. 
30 | 1961431 | 4051772 | 9.2925731 9.6076450 | Zo 
31 | 1963162 | 4949434 | 9.2929560 | 9.6073943 | 29 
32 | 1964893 | 4947096 | 9.2933390 | 9.6071346 | 28 
23 | 1966625 | 4944759 | 9.2937215 | 9.6068927 | 27 
34 | 1968358 | 4942422 | 9.294x041 | 9.6066417 26 
35 |_ 1970091 | 4940086 | 9.2944862 | 9.6063907 | 25_ 
36 | 1971825 | 49377509 | 9.2948684 9.6061396 | 24 
27 | 1973560 | 4935415 | 9.2952502 | 9.6058883 | 23 
28 | 1975295 | 4033081 | 9.2956320 | 9.6056370 | 22 
39 | 1977031 | 4939747 | 9.2960135 9.6053856 | 21 
40 | 1978768 | 4228414 | 9.2963949 | 96051341 | 20 
41 | 1980505 4026081 | 9.2967760 HEE 19 
42 | 1982244 | 4923749 | 9.2971570 '9.6046308 | 18 
43 | 1983982 | 4921417 [9.2975377 | 9:6043790 | 17 
44 | 1985722 4019083 | 9.2979184 | 9.6041272 | 16 
45 | 1987462 4016754 | 9.2982987 | 9.6038752 | 15 
"46 | 1989203 | 4914423 | 9.2986790 Frm was 14 
47 | 1990944 | 4912093 | 9.2990590 | 9.6033710 | 13 
a8 | 1992686 | 4999763 | 9 2994389 | y.6031185 | 12 
' 49 | 1994429 | 4997434 | 9 2998185 | 96028664 | 11 
5O 1996173 4005106 | 9,2001981 9.6026143 _ IO 
5r | 1997917 | 4992778 | 9.3005773 | 9:6023615 | 9 
52 | 1999662 | 4000451 9.3009565 | 9.6021090 | 8 
53 2001497 3998124 9.3013354 9.6018562 7 
54 | 2003154 3995798 | 9.3017142 | 9.6016035 | 6 
55 | 2004900 |_3993472 | 9-3020927 9.6013506 | 5 | 
"<6 | 2006648" | 3991147 | 9.3924712 | 9.6010976 | 4 
7 | 2008396 3988822 | 9.3028493 9.6008446 | 3 
58 | 2010145 2986498 | 9.3032274 | 9.6005914 | 2 
«9 | 2011895 | 3984174 | 9.3036051 9.6003382 | 1 
60 | 2013645 | 3981850 9.3039829 9.6000849 | © 
Natural Co-| Natural arithmCo-| Logarithm M 
Verſed Sine'Werſed Sine. FYerſed Sine. Verſed un; 
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7 DEGREES. 
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O 
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Natural 


Verſed Sine 


Natural Co- 
Verſed Sine. 


Verſed Sine. 


Logarithm | 


Logarithm Co- 
Verſed Sine, 


| 


2013645 


3981850 


9.3039829 


9.6000849 


2015396 
2017147 
2018900 
2020053 


2022406 


| 
\O COA Sa þ wv 


_ 


2024161 
2025916 
2027671 
2029428 


_2031185_ 


2032942 
2034701 
2036460. 
2038220 
2039980 


3979527 
3977204 
3974582 
3972561 
3970240 


9.3043603 
9.3047376 
9.3051147 
9.3954917 


3967920 
3965600 
3963281 
3960962 
3958643 


9.3062450 
9.3066213 
9.3069976 
9-3973735 
9.3977494 


9.3058683 


9.5998314 
9.59995779 
9.53993243 
9.5990706 
9.5988168 


9.5985629 
9.5983089 
9.5980549 
9.5978007 
9.5975404 


3956325 
3954008 
3951691 
3949375 


2041741 
2043503 
2045265 
2047028 


2048792 


3944745 
$942430 
3940116 
3937802 
3935489 


2050556 
2052322 
2054087 
2055854 


2057021. 


2059389 
2061157 
2062926 
2064696 


2066467 


3933170 
3930864 
3928552 
3926241 


$923931 


3947060 


9.30g1250 
9.3085000 
9.3068758 
9.3092510 


9.3100007 
9.3103572 
9-3107496 
9.3111238 
9.3114979 
9.3118716 
9.3122454 
9.3126188 
9.3129922 


3921621 
3919312 


9-3137383 
9.3141110 
9.3144837 
9.3148561 
9.31522864 


9.3096258_ 


9.3133053 


9.5972920 
9.5970376 
9.5967831 
9.5965285 
9.5962737 


9.5960189 
9.5957040 
9.5955090 
9.5952539 
9-5947434 
9.5944801 
9.5942325 
9.5939770 
9 5937213 


9.5934656 
9.5932097 
9-53929538 
9.5920977 
9.5924417 


NatuaralCo- 
Verſed Sine. 


' Nataral 
Verſed Sine. 


Verſed Sine. 


Logarithm Co- 


arith m- 
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37 DEGREES. OR 
M | Natural | Natural Ce- Logarithm | Logarithm Cc- 
Verſed Sine.|\Verſed Sine. Verſed Sine, | Verſed Sine. 
zo | 2066467 | 3912386 FX 3152284 | 9.5924417 | 30 
31 | 2068238 | 391c078 | 9.3156004 | 9.5921854 | 29 
32 | 2070010 | 39c7771 | 9.3159724 —_— 28 
33 | 2071782 | 3905464 | 9.3163440 | 9-5916727 | 27 
34 | 2073555 | 3903158 | 9.3167156 | 9.5914162 | 26 
35 |_2075329 | 39co853 | 9.3170869 | 9.5911599 | 25_ 
36 | 2077104 | 3898548 | 9.3174582 | 9.5909029 | 24 
37 | 2078879 | 3896244 | 9.3178291 | 9.5906461 | 33 
38 | 2080655 | 3893940 | 9.3182000 | 9.590389z3 | 22 
39 | 2082431 | 3891636 | 9.3185706 | 9.5901322 | 21 
40 |_2084208 | 3889333 | 9.3189413 | 9.5898752 | 20_ 
41 | 2085926 | 3887030 | 9.3193113 | 9-5896180 | 19 
42 | 2087765 | 3884728 | 9.3196815 | 9.5893608 | 18 
43 | 2089544 | 3882427 | 9.3200514 | 95891034 | 17 
44 | 2091324 | 3880127 | 9.3204213 | 95888460 | 16 
45 | 2093104 | 3877827 | 9.3207908 | 9.5885884 ) 15 
46 | 2094885 | 3875527 | 9.3211603 | 9.5883308 | 14 
47 | 2096667 | 3873228 | 9.3215294 | 9.5880730 | 13 
48 | 2098450 | 3870929 | 9.3218986 | 9.5878153 | 12 
a9 | 2100233 | 3868631 | 9.3222674 | 95875573 | 11 
50 | 2102017 | 3866333 | 9.3226362 9.5872993 | 10 
51 | 2103802 | 3864035 | 9.3230047 | 9.5870412 | 9g 
52 | 2105587 | 3861739 | 9.3233731 | 9.5867830 | $ 
53 | 2107373 | 3859443 | 9.3237412 | 9.5865247 | 7 
54 | 2109159 | 3857147 | 9.3241094 | 9.5962663 | 6 
55 | 2110946 | 3854852 | 9.3244771 | 9.5860078 | 5 
.56 | 2112734 | 3852558 | 9.3248449 | 9.5857492 | 4 
57 | 2114523 | 3850264 | 9.3252123 | 9.5854905 | 3 
58 | 2116312 | 3847970 | 9.3255797 | 9.5852318 | 2 
49 | 21181023 | 3845677 | 9.3259468 | 9.5849728 | 1 
s | 60 | 2119892 | 3843385 | 9.3263138 | 9.5847139 | © 
© \Nataral Co-| Natural Logarithm Co-) Logarithm M 
ets Sine,Werſed Sine.|Verſed gine. [verſed Sine, 
52 DEGREE S. | 


33 DEGREES, 


Natural ,| Natural Co-\ Logarithm yy C 4 
M. verſed Sine |Verſed Sine. Verſed Sine, |Perſed Sine. | 
o | 2119892 | 3843385 | 9.3263138 | 9.5847139 | 60 
1 | 2121884 | 3841093 | 9.326680; | 9.5844548 | 59 
| 2 | 2123476 | 3838802 | 9.3270473 | 9.5841957 | 58 
3 | 2125268 | 3836511 | 9.3274136 | 9.5839364 | 57 
4 | 2127061 | 3834220 | 9.3277800 | 9.5836771 | 56 
— 3 |_2128855 | 3831930 | 9.3281460 | 9.5834176 | 55 | 
6 | 2130650 | 3829641 | 9.3285121 | 9.5831581 | 54 
7 | 2132445 | 3827352 | 9.3288778 | 9.5828984 | 53 
8 | 2134241 | 3825064 | 9.3292434 | 9.5826387 | 52 
9 | 2136037 | 3822776 | 9.3296088 | 9.5823788 | 51 
Io | 2137835 | 3820488 943299741 | 9.5821190 _50 
11 | 2139633 | 3818201 | 9.3303391 | 9.5818589 | 49 
I2 | 2141431 | 3815915 | 9.3307042 | 9.5815988 | 48 
13 | 2143230 | 3813629 | 9.3310688 | 9.5813385 | 47 
14 | 2145030 | 3811344 | 9.3314334 | 9-5810783 | 46 
I5 | 21465831 | 3809060 943317977 | 9.5808178 | 45 | 
16 | 2148632 | 3806776 | 9.3321620 | 9.5805574 44 
17 | 2150434 | 3804492 | 9.3325260 | 9.5802967 | 43 
18 | 2152236 | 3802209 | 9.3328900 9.3800361 | 42 
I9 | 2134039 | 3799926 | 9.3332536 | 9.5797752 | 41 
20 | 2155843 | 3797644 | 9.3336172 | 9.5795144 | 40 
21 | 2157648 | 3795362 | 9.3339805 | 9.5792533 | 39 
22 | 2159453 | 3793081 | 9.3343438 | 9.5789923 | 38 
23 | 2161259 | 3790801 | 9.3347067 | 9.5787311 37 
24 | 2163065 | 3788521 | 9.3350697 | 9.5784698 | 36 
25 |_2164873 3786242 | 9.335432 3 9.5782084 | 35 
26 | 2166680 | 3782963 | 9.3357949 |9.5779470 | 34 
27 | 2168489 | 3781685 | 9.3361571 | 9.5776854 | 33 
28 | 2170298 | 3779407 | 9-3368194 | 9.57742 37 | 32 
29 | 2172108 | 3777130 | 9.3368813 | 9.5771619 | 31 
30 | 2173918 | 3774854 9-3372432 | 9.5769001 | 30 
Natural Co-| Natural | Logarithm Co| Logarithm M 
Verſed Sine.|Verſed Sine, |Verſed Sine, | Verſed Sine. 
5i DEGREES 


38 DEGREES. 
| Natural |Natural Co-| Logarithm |Lozarithm Co+4 
M Verſed Sine.|Yerſed Sine, Verſed Sine, | Verſed Sine. 
zo | 2173918 | 3774854 | 9.3372432 | 9.5769001 30 
z1 | 2175370 | 3772578 | 9.3376048 | 9.5766381 | 29 
32 | 2177451 | 3770302 | 9.3379664 | 9.5763761 | 28 
33 | 2179534 | 3768027 | 9.3383277 | 95761139 | 27 
34 | 2181167 | 3765752 | 9.3386889 | 9.5758517 | 26 
35 |_2152991 | 3763478 | 9.3390498. | 9.575 5893 |_25_ 
36 | 2184795 | 3761204 | 9.3394107 | 9.5753269 | 24 
37 | 2186610 | 3758931 | 9.3397713 | 9:5750643 | 23 
33 | 2188426 | 3756658 | 9.3401319 | 9.5748417 | 22 
39 | 2190243 | 3754386 | 9.3404921 | 9.5745389 | 21 
qo |_ 2192060 | 3752115. | 9.3408524 | 9.5742761 | 20_ 
41 | 2193877 | 3749844 | 9.3412123 | 9.5740131 | 19 
42 | 2195696 | 3747574 | 9.3415722 | 9.5737502 | 18 
43 | 2197515 | 3745304 | 9.3419318 | 9.5734870 | 17 
44 | 2199335 | 3743934 | 9.3422913 | 9.5732218 | 16 
45 |_2201155-| 3740765 | 9.3426506 | 9.5729604 | 15 
46 | .2202976 | 3738497 | 9.3430098 | 9.5726970 | 14 
"| | 47 | 2204798 | 3736229 | 9.3433687 | 9.5724335 | 13 
48 | 2206620-| 3733962 9.3437276 | 9.572.1699 | 12 
49 | 2208443 | 3731695 | 9.3440862 | 9.5719061. | 11 
50 | 2210267-| 3729428 | 9.3444448 | 9.5716423 110 
51 | 2212096 | 3727162 | 9.3448030 | 9.5713784 | 9 
52 | 2213916 | 3724897 | 9.3451612 | 9.5711144 | $ 
53 | 2215742. | 3722632 | 9.3455191 | 9.5708502 7 
| 54 | 2217569 | 3720368 | 9.3458770 | 9.5705861 | 6 
55 |_2219396 | 3718105 | 9.3462346 ' 9.5703217 Ws 
| 56 | 2221223 | 3715842 | 9.3465921 | 9.5700573 | *4 
57 | 2223051 | 3713580 | 9.3469494 | 9.5697928 | 3 | 
58 | 2224880 | 3711318 | 9.3473067 | 9.5695282 | 2 
| 59 | 2226710 | 3709057 | 9.3476636 | 9.5692635 I 
| 60 | 2228540 | 3706796 | 9.3480205 | 9.5689987 | © 
|Natural Co-| Natural Logarithm Co- Logarthim 
Verſtd Sine.\Verſed Sine,|Verſed $ine. Verſed Sine. M 
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M Nitural | Natural o] Logatithm Log arithms C0-) 
* |Yerſed Sine.\Ferſed Sine,\Verſed Sine, | Verſed Sine. 
0 j 2223540 | 3705796 | 9.3480205 9.5689987 | 60 
| x | 2230377 | 3704536 9.3483771 | 9-568733 7] 33 
'2 | 2232203 | 3702276 | 93487337 9.5684688 | 58 
3 | 2234035 | 3700017 | 9:3490899 | 9:5682036 | 57 
4 | 2235868 | 3697758 | 9.3494462 | 9-5679385 | 56 
5 | 2237702 | 3695499 9.3498021 | 95676731 |_55 
6 | 2239536 | 3693241 | 9-3501550 9.5674078 | 54 
7 | 2241371 | 3690984 | '9.3505136 | 9:5671422 33 
$ | 2243206 | 3688727 | 9.3508692 | 95668766 | 52 
9 | 22450423 | 3686471 | 943512245 9.5666109 | 51 
Io | 2246879 | 3684216 | 9.3515798 9.5663451 |_50 
11 | 2248717 | 3681961 | 9.3519347 | 9-5660792 | 49 
i2 | 2250555 | 3679707 | 9:3522897 | 9-5658132 | 48 
13 | 2252394 | 3677453 | 93526443 | 95655471 | 47 
14 | 2254233 | 3675200. | 9.3529989 9.5652804 | 46 
15 | 2256074 | 3672947 | 9:3533532 |,9:5649564 | 42 
16 | 2257914 | 3670695 | 93537075 9.564742 | 44 
17 | 2259756 | 3668443 | 9-3540614 9.5644817 | 43 
9 , 2261598 | 3666192 | 9-3544454 | 9.564215T | 47 
19 | 2263441 | 3663941 | 9-3547690 | 9.563944 | 4! 
20 | 2265284 | 3661690 | 9.3551227 9.5636816 | 40 
21 | 2267128 | 3659440 | 9.3554760 | 9.5634147 | 39 
22 | 2268973 | 3657191 |'9.3558293 | 9-5631477 38 
23 | 2270818 | 3654942 | 9-3561923 9.5628805 | 37 
24 | 2272064 3652694 | 9.3565353 | 95626134 36 
25 | 2274511 |_3650447 | 9.3568880 | 9.5623460 | 35 
26 | 2276358 | 3648200 | 93572406 9.5620787 | 34 
27 | 2278206 | 3645954 | 9+35753930 9.551g111 | 33 
28 | 2280055 | 3643708 | 93579453 | 9-561 5436 | 32. 
29 | 2281904 | 3641462 | 93582973 9.5612758 | 31 
30 | 2283754 | 3639218 9.3586494 | 9.5610080 | 30 
Natural Co-| Natural | Lagorities Co| Logarithm M 
Verſed Sine.|Verſed Sine, | Verſed Sine. | Verſed Stine. —| 
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4i DEGREES. | 
Natural | Natural Co-| Logarithm |\ Lozarithm Ci 
M Verſed Sine,|Verſed Sine.\Ferſed Sine, | Verſed Sine. 
zo | 2510443 | 3373800 | 9.3597503 | 9.5281193 | 39 
31 2512371 | 3371521 | 9.4000836 | 9.5278387 | 29 
32 | 2514299 3369443 | 9.4004169 | 9.5275581 | 28 
33 | 2516228 | 3267266 | 9.4007499 | 95272774 | 27 
| 34 2510158 33650839 | 9.4010829 | 9.5269966 26 
W- 2320088 | 3362913 9.4014157 | 9.5267156 | 253 
36 | 3522019 | 3360737 | 9.4018484 | 9.5264346 | 24 
| 37 | 2523951 | 3358562 | 9.4020808 | 9.5261534 | 33 
38 2525883 | 3356388 | 9.4024132 | 9-5258722 | 22 
39 | 2527816 | 3354214 | 9.4027453 9.5255908 | 21 
| 40 |_2529749 | 3352041 | 9.4030775 | 95253094 | 20 
41 | 253160; 3349868 | 9.4034093 | 9.5250277 | 19 
42 | 2533618 | 3347696 | 9.4037412 | 95247461 | 18 
43 | 2535554 | 3345524 | 9.4040727 | 945244642 | 17 
44 | 2537490 | 3343353 | 9.4044043 | 9-5241823 | 16 
45 |_2539426 | 3341183 | 9.4047355 | 9:5239002 ) 15 
46 | 2541364 | 3335013 | 9.4050668 | 9.5236182 | 14 
| 47 | 2543301 | 3336844 | 9.4053978 | 95233358 | 13 
48 | 2545240 | 3334675 | 9.4057287 | 95230535 | 12 
49 | 2547179 | 33325C7 | 94060594 | 9.J22771O |} I 
50 | 2549119 | 3330339 | 9.4063001 | 9.5224885 | 10o | 
| 5r | 2551059 | 3328172 | 9.4067205 | 9.5322057 | 9 
52 | 2553000 | 3326006 | 9.4070509 | 9.5219230 | 8 
| 53 | 2554942 { 3323840 | 9.4073810 | 9.5216400 | 7 
54 | 2556885 | 3321674 | 9.4077111 | 9.5213570 | 6 
55 | 2558827 | 3319509 | 9.4080409 | 9.5210739 | 5 
* | 56 | 2560771 | 3317345 |9.4083708 | 9.5207907 | 4 
57 | 2562715 | 3315182 |9.4087003 | 9.5205973 | 3 | 
58 | 2564660 | 3313019 |9.4090298 | 9.5202239 | 2 
\ 59 | 2566606 | 3310856 |9.4093591 | 9.5199402 I ' 
60 | 2568552 | 3308694 | 9.4996883 9.5196566 | © 
I} Natural Co-| Natural Legarities Co- Logarithm M | 
Verſed Sine.\Verſed Sine.\Verſed gine. | Verſed Sine. 
t =Y 43 DEGREES. 
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Natur al | NaturalCo- Logarithm | Logarithm Co-| 
M. Verſed Sine.\ Verſed Sine, 'Ferſed Sine, |Verſed Sine, 
© | 2568552 : | 3308694 | 9.4096883 9.5196566 | 60 
| 1 | 2570498 | 3306532 | 9.4100173 | 9.5193727 | 59 
2 | 2572446 | 3304371 | 9.4103462 | 9.5190889 | 58 
3 | 2574394 | 3302211 | 9.4106749 | 9.5188048 | 57 
4 | 2576342 | 3300051 | 9.4110036 | 9.5185207 | 55 
_5 | 2578292 |_3297892 | 9.4113320 | 9.5182364. | 56 
6 | 2580242 | 3295733 | 9.4116603 | 9.5179521 | 54 
7 | 2582193 | 3293573 | 9.4119885 | 9.5176676 | 53 
8 | 2584143 | 3291418 | 9.4123166 | 9.5173830 | 52 
9 | 2586095 | 3289261 | 9.4126444 | 9.5170984 | 51 
Io | 2588047 3287105 | 9.4129722 | 9.5168136 | 50 
I1 | 2590000 | 3284949 | 9.4132998 | 9.5165286 | 49 
12 | 2591954 | 3282794 | 9.4136273 | 9.5162436 | 48 
13 | 2593908 | 328c639 | 9.4139546 | 9.5159585 | 47 
14 | 2595863 3278485 | 9.4142818 | 9.5156732 | 46 
15 | 2597819 | 3276332 | 9.4146088 | 9.5153879 | 45 
16 | 2599775 | 3274179 | 94149357 | 9.5151024 | 44 
17 | 2601732 | 3272027 | 9.4152625 | 9.5148168 | 43 
18 | 2603689 | 3269875 | 9.4155891 | 9.5145311 | 42 
I9 | 2605647 | 3267724 | 9.4159155 | 9.5142453 | 41 
20.| 2607606 | 3265573 _| 9.4162419 | 9.5139594 | 40 
"21 | 2609565 || 3263423 | 9.4165681 | 9.5136733 | 39 
22 | 2611525 | 3261274 | 9.4168941 | 9.5133872 | 38 
23 2613495 | 3259125 | 9.4172199 | 9.5131009 | 37 
24 | 2615447 | 3256976 | 9.4175458 | 9.5128146 | 36 
| 25 | 2617408 | 3254828 | 9.4178715 | 9.5125280 | 35 
26 | 2619371 | 3252681 | 9.4181970 | 9.5122415 | 34 
27 | 2621334 | 3250535 | 9:41853223 | 9.5119547 | 33 
28 | 2623297 | 3248389 | 9.4188475 | 9.5116679 | 32 
29 | 2625262 | 3246243 | 9.4191726 | 9.5113810 | 31 
30 | 2627227 | 3244098 | 9.4194975 | 9-5110939 | 30 
| Natural Co-| Natural Logarithm Co-| Logarithm M 
Verſed Sine.|Verſed Sine, lvcrſed Sine, | Verſed Sine, : 
| 47 DEGREES. 
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42 DEGREES. 
Natura! |Natural Co-| Logarithm | Lozarithm Co 1 
M Verſed Sine.|Verſed Sine.\ Verſed Sine, Verſed Sine. 

* | 30 | 2627227 | 3244098 | 9.4194975 | 95110939 | 39 
31 | 2629192 | 3241954 | 9.4198223 | 9.5108068 | 29 
32 2631156 3239810 | 9.4201470 | 9.5105195 | 28 
33 | 2633125 | 3237667 | 9.4204714 | 9-5102321 | 27 
34 | 2035092 | 3235524 | 9.4207938 | 9.5099446 | 26 
35 |_2637060 | 3233382 | 9.4311201 9.5096569 | 25 
36 2639029 3231240 | 9.4214442 | 9.5093692 | 24 
37 | 2640998 | 3229099 | 9.4217681 | 9.5090813 | 23 
38 | 2642968 | 3226959 | 9.4220919 | 9.5087934 | 22 
39 | 2644939 | 32246819 | 9.4224156 | 9.5085053 | 21 
40 _|_2646910 | 3222680 | 9.4227391 | 9.5082172 | 20. 

| 41 | 2648882 | 3220541 | 9.42 30625 | 9.5079288 19 
42 | 2650854 | 3218403 | 9.4233858 | 9.5076404 | 18 
43 | 2652827 | 3216266 9.4237089 | 9.5073519 | 17 
44 | 2654801 | 3214129 | 9.4240319 | 9.5070633 | 16 
45 j_2656775 |_3211993 | 94243547 | 9:5067745_) 15_ 
46 | 2658750 | 3209857 | 9.4246774 | 9.5064855 | 14 
47 | 2660725 | 3207722 | 9.4250000 | 9.5061966 | 13 
48 | 2662701 | 3205587 | 9.4253224 | 9.5059075 | 12 
49 | 2664678 | 3203453 | 9.4256447 | 9.5056183 | 11 
50 | 2666655 | 3201319 | 9.4259669 | 9.5053290 | 10. 
51 | 2668633 | 3199187 | 9.4262889 | 9.5050395 | 9 
52 | 2670612 | 3197054 | 9.4266108 | 9.5947500 | 8 
53 | 2672591 {| 3194922 | 9.4269325 | 9.5044603 7 
54 | 2674571 | 3192791 | 9.4272541 | 9.5041705 | 6 
55 | 2676551 | 3190661 | 9.4275755 | 9.5038806 I 
, {56 | 2678533 | 3288531 | 9.4270969 | 9.5035906 | 4 
57 | 2680514 | 3286401 | 9.4282181 | 9.5033005 | 3 
58 | 2682497 | 3284272 | 9.4285391 | 9.5030102 | 2 
59 | 2684479 | 3282144 | 9.4288600 | 9.5027199 | 1 
60 | 2686463 | 3280016 | 9.4291808 | 9.5024293 | © 
| \Natural Co-| Natural | Logarithm Co- Log arithm M 
Verſed Sine, Verſed Sine.\Verſed Sine.| Yerſed Sine, 7 


47 DEGREZE S. 


43 DEGREES. 


M, * N atiyal Tape Co-; Logarithm rd C0. | 
; Ferſed Sine. Sene., Verſed 8ine. Sine. Verſed Sine. Werſed Sine. | 
© 2686463 - | "3180016 | 9.4291808 9.5 024293 60 
| 1 | 2688447 | 3177889 | 9.4295015 | '9.5021388 | 59 
2 | 2690432 | 3175763 | 9.4298220 | 9.5018480 | 58 
3 | 2692417 | 3173637 ' 94301424 | 95015572 | 57 
| 4 | 2694403 | 3171511 | 9.4304626 | 9.5012662 | 56 
—5_] 2696390 | 3169387_ 9.4307827 | 9.5009751 | 55 
6 | 2698377 | 3167262 , 9.4311026 | 9.5006840 | 54 
7 | 2700365 | 3165139 | 9.4314224 | 9.5003927 | 53 
8 | 2702354 | 3163c16 | 9.4317423 | 9.5001013 | 52 
9 | 2704343 | 3160873 . 9.4320617 | 9.4998097 | 51 
_lo | 2706332 |_3158791 | 9.432381 | 9.4995181 | 50 
It | 2708323 | 3156650 | 9.4327004 | 9.4992263 | 49 
| I2 | 2710314 | 3154529 | 9.4330195 | 9:-4989345 | 48 
13 | 2712305 | 3152409 | 9.433335 | 9.49864325 | 47 
14 | 2714297 | 3150189 ' 9.4336574 | 94983504 | 46 
I5 | 27162c0 | 3148170 9.4339761 | 9.4980581 | 45 
16 | 2718284 | 3146052 9.4342948 | 9.4977658 | 44 
17 | 2720278 | 3143934 94346132 | 9.4974733 | 43 
18 | 2722272 | 3141816 , 9.4349316 | 9.4971808 | 42 
19 | 2724268 | 3139700 | 9.4352497 |. 9.4968881 | 41 
20 | 2736264 | 3137584 | 9.4355678 | 9.4965953 | 40 
21 | 2728260 | 3135468 | 9.4358857 | 9.4963023 | 39 
22 | 2730257 | 3133353 | 94362035 | 9.4960093 | 38 
23 | 2732255 | 3131239 | 9.4365212 | 9.4957161 | 37 
24 | 2734253 | 3129124 | 9-4368387 | 9.4954229 | 36 
25 | 2736252 | 3127012 + 9.4371561 | 9.4951295 | 35 
26 | 2738252 | 3124899 | 94374734 | 9.4945360 | 34 
27 | 2740252 | 3122787 ; 9-4377994 | 9.4945424 | 33 
28 | 2742253 | 3120675 | 9.4381075 | 9.4942486 | 32 
29 | 2744254 | 3118565 | 9.4384243 | 9.4939547 | 31 
| 30'| 2746256 | 3116454 | 94387410 | 9.4936607 | 30 
Natural Ce-| Natural | Logarithm Co") Logarithny M 
Verſed Sine.|erſed Sine, Verſed Sine, : 
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Natura 


M. |:rſed Sine. 


Natural Co- 
Verſed Sine. 


Logarithm 
Verſed Sine 


LogarithmC 


VSſed Sine. 


2746256 


3116454 


9.4387411 | 9.4936607 


2748259 
2750262 
2752266 
2754271 
2756276, 
2758281 
2760288 
2762295 
2764302 
2706310. 
2768319 
2770329 
2772339 
2774349 
2776360 


m_ a  — 


2778372 
2780385 
278239 

2784411 
2786426 


2788441 
2790456 
2792472 
2794488 
2796506 


3114345 
3112236 
3110127 
3108019 
J1059IT 
310380 

oak 
3099593 
3097485 


3993279 
3091176 
3089073 
3086971 
3084869. 

3082968 
3080608 
3078568 
3076469 
3074370 


307017 
306807 
3065982 
3063886 


3095383 


3072272 


9.4399576 
9:4393741 
9.4396904 
9.4400066 
9.4403226 
94406385 
94409543 
9.4412700 
9-4415855 
9.4419009 


9.4933666 
9.4930724 
9.4927780 
94924836 
9-4521890 
9-4918944 
9.4915995 
9.4913046 
9.4910095 
204270 


9.4422101 
9.4425313 
9.4425462 
9.4431611 
94434758 


9.4904191 
9.4901237 
9.4898281 
9.4855325 
9.4892361_ 


9.4437904 
9.4441048 
94444192 
9.4447334 
9.4459474 


9.4889409 
9.4886448 
9*488 3488 
9.43805e5 


9.4877562 


9.4453614 
9. 4450752 

9.4459888 
9.4463024 
9.4466157 


9.4574597 
9.4871631 
9.4868663 
9.4865696 
9.4862726 


2798524 
57 | 2800543 
458 | 2802562 

2804582 
2806602 


3061791 
3054696 
3057602 
3955509 
3053416 


9.4469290 

9.4472422 

9.44755 
to 


9.44706 
G.4481808 


9400974? 
9.40 $567 

9.4 853810 
9.4850835 
9.447850 
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Verſed Sine, 
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erſed Sine, 


arithm. . 
Verſed Sine. 


LogarithmCo- 
Verſed Sine. 


>| xl 


2806602 


3953416. 


9.4481808 


9.484 7860 


2828866. 
2830894 
2832922 
2034954 
28369 


| 3051324 


3049233 
3047142 
3045051 


_3042901 


30408 
3038783 
3936095 
3034608. 


'[_305252L 


$0309435 
3928349, 
3026264 
3024179 
3022095 


25390L1 
2841041: 
2843073 
2845105 
_2847137 


3020012 
$017929- 
3015847 
301.3766 
3011685 


2849170. 
2851204 
2853238 
2855272 


_ 2857309. | 


285934 
2861382 


2863419 


2865457 
2867496 


3009604 
3007524 
3005445 
3003367 
3001289 


2999211 
2997134 
2995058 
2992992. 
2990907 


2: | 9:4500546 


9. 4424934 
9.448 4 þ- 
9-44911 

9:4494395 
9-4497426 


9.4503664 
9. —_ 
9.4509596 
| 9,45130L1. 
9,4516123 
9-4519236 
9.4522346 
94525456 
9-4528563_ 
9.4531670 
9.4534775 
94537879, 
9.4540982 
9.4 544084. 
9.4547184 
9.4550283 
9.4553380 
9-4556476- 
944559571. 
9.456266 
9.456 75 
9.45688 
oqenro;s 
9.4575027 


9,4844883 
9.4841905 
pon 
4235949 

4 4832964 
9'4829981 
4 4826997 
9.4824012 


Dy 
9.481803 


9,4815949 
9.4812059 
9.4809067 
9.4806075 


9.4803o081 | < 


9.4800087 
9-4797090 
94794093 
94791094 
9:4788095 


9. 4725093 
9.478 os 
9.477903 8. 
9.4776083; 


94713077 |_ 


9-4770070 
9,4767062: 
9.4764052 
944761041 
9-4758029, 
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Natural Co- 


Natural 
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—45 DEGREES. 


LogarithmCo- 
Verſed Sine. | 


arithm 


Verſed Sine.. 


INES. 


VERSED | 


p | a DEGREE. * 
; | M | Natural | Natural Co-\ Logarithm | L:2arithm Co 
| * |Verſed Sine.) Verſed Sine. Verſed Sine. | Ferſed Sine, 

30 | 2867496 | 2990907 9.4575027 | 9.4758029 | 30 
31 | 2869535 | 2988833 | 94578114 | 9.4755016 | 29 
32 | 2871574 | 2986759 | 9.4581201 | 9.4752002 | 28 
33 | 2873615 | 2984686 | 9.4584285 | 9.4748985 | 27 
1 34 | 2875656 | 2982613 | 9.4587369 | 9.4745969 | 26 
35 | 2877697 | 2980541 | 9.4590451 | 9.4742951 | 25 
36 | 2879740 | 2978469 | 9.4593532 | 94739931 | 24 
37 | 2881782 | 2976399 | 9.4596611 | 9.4736910 | 33 
38 | 2883826 | 2974328 | 9.4599690 | 9.4733889 | 22 
39 | 2885870 | 2972259 | 9.4602767 | 9.4730865 | 21 

{| 40 | 2887914 | 2970189 | 9.4605843 | 9.4727841 | 20 _ 
41 | 2889959 | 2968121 | 9.4608917 | 9.4724815 | 19 
42 | 2892005 | 2966053 | 9.4611991 | 9.4721789 | 18 
43 | 2894052 | 2963986 | 9.4615062 | 9.4718760 | 17 
44 | 2896099 | 2961919 | 9.4618133 | 9.4715732 | 16 

45 | 2898146 | 2959853 | 9.4621202 | 9.4712700 | 15. 
46 | 2900194 | 2957787 | 94624271 | 9.4709669 | 14 
47 | 2902243 | 2955722 | 94627338 | 9.4706636 | 13 
48 | 2904293 | 2953658 | 9-4630404 | 9.4703602 | 12 
49 | 2906343 | 2951594 | 94633468 | 9.4700566 | 11 

5o | 2908393 | 2949531 | 9-4636531 | 9.4697530 | 10 | 

51 | 2910444 | 2947468 | 9.4639593 | 9.4694491 | 9 
52 | 2912496 | 2945406 | 9.4642654 | 9.4691452 | 8 
53 | 2914549 | 2943345 | 94645713 | 9.4688411 | 7 
54 | 2916602 | 2941284 | 9.4648771 | 9.4685370 | 6 

| 55 | 2918655 | 2939224 | 9.4651828 | 9.4682326 | 5 | 
56 | 2920709 | 2937165 | 9-4654883 | 9.4679283 | 4 
57 | 2922764 | 2935106 | 9.4657937 | 9.4676237 | 3 
58 | 2924820 | 2933047 | 94660991 | 9.4673190 | 2 
59 | 2926876 | 2930989 | 9.4664042 | 9.4670142 | 1 
60 | 2928932 | 2928932 | 9.4667093 | 9.4667093 | © 
{Natural Co-| Natural p_—_ Co Logarithm M 
Verſed Sine.|\Verſed Sine.) Verſed Sine.| Verſed Sine. F 
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Ho h- 1 have all: along the Navigation reference to theſe 
es, and ſufficiently ſhewed the Ute of the moſt of them , 
| . yet foraſmuch-as it may happen , this Part or Book to be alone, 

or ſtrayed from its fellows by one chance or other, I have 
thought it convenient to.add a ſheet or twe of its Uſe. 


| The Uſe of Table t. | 


IT. The firſt is a Table of Declinations to 9 Degrees of Latitude from 
the Ecliptick, ſerving chiefly, by the Longitude and Latitude of the Moon 
or Planets to find the Declination;, thus, Admit the Moon in 5* of Sagit- 
tarins, with 4* 30 North Latitude : ——_— for the Character 7, in page 
12, I find: it over the left: hand Column z: and. oyer head the Title North 
Latitade:,: then I look: along on! the top !of the Table for 4*. of : Lati- 
tude., and follow: thiat-Coluinn down til}I come againft 5* of. the left Co- 
kichn under 7, there 1 find 1517/1 -but ſeeing the Moon's given Latitude 
45 not juſt 4 ces but 3o Minute more; 1 take the Parts proportional 
for that , - ce conclude the true Declitiation to be 16* 47". 

If the Longitude be between w and &, you muſt look for the Sign at 
' The lower _— 'of the Page, and the Degree of, that _— up along the - 
| right hand'Co 


S101 1 


The ſe of Table — page 14: 


| n. The ſecond is is aTable of he Aeon 20 40 every Degree of the 
| Ecliptick ,.and g Degrees of Lai > ude. both Nozth and South , —_— 


The Hſe of the Tables, 


be entered with the Longitude and ZLaritude , in the very fame manner w 
the former Table for Declination was , only here you'le find all the Signs 
on the top or upper part, without any bottom-or reverſe Entorings. * + 


The Wſe of Table 917. page 38, 


TH. The third is a Table of Amplituder to 40 Degrees of Declination, 
and. for all Latitudes to 6i Degrees, ſerving to find the P:ſarce of the 
Sun or Star's Riſing from the Eaſt, or Setting from the Weſt; being of 
great uſe to reQifie the Compals by. Admit the Sun in 13* of A, and 
conſequently having 47* Declination North, -and I would find the Sun's 
Amplitude, or Diſtance of Riſing from.the Eaſt Point, in Latitude 52* oo\, 
I look forthe Latitude on the head-of the Table, (which 1 find in Column 
the fourth, page 43) and for the Declinationh the firſt Column to the left 
hand, under:the Tile Degrees of Doclipatior, and ip the co meeting I 
find 28* 21', the Amplitude,-or Diſtance of Ri Fomrhe Ea or Setting 
from the Weſt, which is about 2 + Points, fo that the Sun doth then rile 
E NE+ Northerly,and ſet WNW * Northerly,or by W £ Weſterly, 

Again., Admit the Liow's Heart have 13? 30' Declination North, and 
1require its Amplitude , or Diſtance of Riſing from the Eaſt, in Latitude 
35* oo' North: Turning to 35* of Latitude, and looking downywattds 
thereunder till I come right. againſt 13* of Declination, I. find 15* 56, 
and for the 3o' of Declination more take the Proportional Parts 37', and 
add them to it , which makes 16* 33', the true Amplitude. 

Note, That if the Sun or Star have North Declination, the Amplitude 
is North; andif the Declination be South , the Amplitude is South; that 
is, if the Sun or Star have North Declination, it will riſe to the North. 
ward of the Eaſt, and ſet to the Northward of the Weſt, &s. 


The Uſe of Table IV. page 44- 


IV. The fourth is a Table of Differences of Aſcenſions , ſerving to find 
the Time of the Sun or Star's riſing or ſetting in any Latitude ; thus, firſt 
look the Latitude on the head of the Table, and the Declination down along 
the firſt Column towards the Teft hand under the Title Degrees of .Decli- 
xa50n , and in the common meeting is the Difference of Aſcenſion in De- 
greesand Minutes , which being turned into Time by the following Table 
v-*vm—ogg the $un) the Time of his rifing or ſetting before or after 6 of 
THE TIOCK, | } 

If the Dectination be towards the elevated Pole, this is the Time of 
riſing before, or his ſetting after 6; but if the Declination-be towards 
_ --——— Pole, it's the Time of riſing after, and ſaxing before 6 of 
the Clock. | bo Wt 

Hence, if the Sun have Declination towards the elevated Pole, this 
Differente of Aſcenſion in Time being-ſubtraRed' from '6 Hours gives the | 
Time of the Sun's riſing, and being ated gives the. Titue of ſetting 3 hot | 


- - 


un _qQws oo f.ocea tw 


= UoU) T5 thus © 
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The Wſe of the Fables: \ 


of ſetting, 
A Table to turn Degrees nd Minutes 
ento Time, 
| 
Deg H. A, Deg.| H. M. Deg.| H. AM. 
z|0o on $ | 0: -y2a 03 5: 264 
x | © ©2 910 36 | 19 16 
30 69 10 | © 40 20 20 
1]0 O04 11 | oO 44 30|2 co 
2] 0 08 12 | o 48 40|2 40 
- $10.12 1310 52| go | 3 20 
4|o 16 14 | © 56 60. | 4 oo ; 
Flo 20 «x | 3 - 00 "O|4 40 
6]0 24 16 | 1 c4 $0 | 5 20: 
7lo 28 17] 1 05 99 | 6 co 


Af q the San have Declination towards the depreſſed Pole it's to be added ""_Y 
ro 6 Hours for'the Time of riſing; and ſubtraQed from 6 for the Time 


Faftly,. If you double the Time of Sun-riſing, you have the NoQurnal 
Arch, or Length of the Night; and it you double the: Time of Sun» 


ſetting., you-have the Diurnal Arch ,, or Length of the Day. 


Example. 

Faly 25, the Sun having 15* of Declination' + 
North, | require the Tame of Sun-riſing and 20 
ſetting, and Length of the Day and Night ,. 2 
in Latitude 51* co North ?- I look along the 
Head of the Table till in page 37, inthe ſecond 
Column, I-find the Latitude 51 Degrees,. and h. m. 
running:'downwards *till againſt 17 Degrees of 6 05 
Declination-I find 22* 11';.the Difference of 1 29 
Aſcenſion; the 22 Degrees I Took in the prece- —<.- 


h, m, 
* 
© ©L- 
1+ 28 


4 31 the Sur's Riſing; 


dent little Table, and it gives 1 Hour 28 Mi- ©__2- 
nutes of Time,. and for the 1 1' I take 1 Minute 

of Tame,ſfo thatit is 1 Hour:29 Minutes. Now 6 oo 
foraſmuch: as the Declination is towards: the 1 29: 
elevated Pole, IſubtraQt-1* 29/ from 6*, and the ———- 


nanat 7 29 the Sun's Setting, 


Remainder ſhews the Sun riſes at 31 Minutes __ 
after. 4 of the Clock ; and adding it to 6*, Ifind 


phe 


—the Time of ſorting -to de'29-Minutes afrer-p vf/the Clotk.: The double of 


} Hqurs-3 1 Minutes gives g Hours 2 Minutes ,>the Length of the Night, 
— the double of 7 Hours 29 Minutes gives 14 Hours $8 Minus, he 


Length of the Day. | 
W4 _ KW, 3: 
4 31 [I " "F_ 10P 
4 31 7 29 


9 02 theLengthof the Night. - 14 58 theLength of the Day; 


The Uſe-of Tabk page 59. 


V. The fifth is 'a Travetſe-Table to every Quarter-point of the Com- 
-paſs, and Hundred-part of a Mile or League Diſtance, and is to give the 
Difference of Latitude and Departure, thus; Look the Courſe, if under 
four Points from the Mcridian,in the head of the Table,and the Miles ſailed 
down along the left Column, arid in the common. Angle of meeting under 
the Letters E W is the Departure from the Meridianz and under 
NS the-Difference of Latitude : But if the Courſe be above four Points 
from the Meridian , look it at the bottom of the Table and the Diſtance 
failed, look upwards in the right hand Column, and in the common Angle ” 
of meeting over the Letters E W at the bottom will be the Departure, and 
-over the Letters N'S the Difference. of Latitude- -in- failing this Courſe 
and Diſtance. If the Diſtance be abave 60, it muſt be broken into ſeveral 
Numbers, and therewith the Table entred, and the Departure and Diffe- 
rence of Latitudes taken out proper to cach part of the Diſtance, the 
Totals or Aggregates of theſe- will be the Difference of Latitude and 
Departure required. 


Example 1. 


Admit a Ship fail 31 Leagues South South Weſt, that is, two Points 
from the Meridian , and it be required to find the Difference of Latitude 
and Departure. 

Becauſe the Points are leſs than 4 look them on the head of the Table, 
and right againſt 3.1 in the left hand Column under Diſt. in Leagues or Miles 
ſailed, is under EW 11.86 the Leagues departed from the Meridian, and 
under N'S 28.64 the Leagues Difference of Latitude ſought, | 


Example 2. 


Admit a Ship ſail 25 Miles Weſt by South one quarter Point Weſterly, 
that is, 7 5 Points from the South, and it be required to find the Diffe- 
rence of Latitude and Departure. hah 2h 

Look the 7 5 Points ( becauſe above 4 ):/ at ' the bottom. of. the: Tons 


b 6a& 


th ad. 7 - 


m—_—_— Pac * o— ; b 
bows bor. wie a - - i: 2 <rondiendh 4) we *% <6 A ed af > vole 


" The | of - the Tables. 


which you'l find in the 59th. page, and over +5 Points and right againſt 
25 the Miles failed, you have 24.73 the Miles Departure, and 3.66 the 

iles Difference of Latitude. If the Diſtance had been in Leagues, the 
Departure had been 24.73 Leagues, and the Difference of Latitude $i66 
Leagues. 


Example 3. 


"Suppoſe a Ship fail 276 Miles North Eaſt by North, that is, 3 Points 
from the North, and it be required to find how much ſhe has altered 
her Latitude, and alſo how much ſhe's Departed from the Meridian. 

Over 3 Point right againſt 200 Miles Diſtance, you'l find under the 
Letters N, S, 166.28 Miles Differeace of Latitude; and under E, W, 
111.11 Miles Departure; Secondly under 3 Points and right againſt 70 
Miles Diſtance you'l find under XV, S, 58.22 Miles Difference of Latitude, 
and under Z, W, 38.83 Miles Departure; and Thirdly, under 3 Points 
and againſt 6 Miles Diſtance you'l find under XV, S, 4.99 Miles Difference 
of Latitude, and under E, W, 3.33 Miles Departure. 


Diſs. Diff. Lat. Dep. 
200 166.28 111.11 
70 58.22 33.83 
0 4-99 3-33 
276 2295.49 153.32 


So that the Difference of Latitude for the whole Diſtance 276 Miles, 
is 229.49 Miles, and the Departure 153.32 Miles. 


E xample 4. 
Suppoſe a Ship ſail Eaſt North Eaſt half a Point Eaſt 1 34 Miles, and it 


. *berequired to find the Difference of Latitude and Departure. 


Diſt. Dif. Lat. Dep. 
100 29.92 95.69 
34 9.87 32.54 
38.89 128,23 


The Difference of Latitude for the whole Diſtance 'is 33,89 Miles, 
and the Departure 128.23 Miles, 
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The We of: Fable. II, page 68. 


Vi. The fixth: is a. Table: of Afrrideonak Miles or Pare, toevery De» 
gree and Minute of Latitude , ſerving to make a. Mercator's Chazt, or 
work the Mercator-ſailing,and is to be entred with the Degrees of Latitude 
on the head, and the Minute down the left hand Column. Having the 
Latitudes of two Places, to find the Meridional Miles or Minutes between 
them, confider whether the Places be one under the EquinaRial and the 
ather wide thereof, or the -one an the one {ide of the EquinoQtial and the 
other on. the. other , or whether they both lye on: the {ame ſide; for ac- 
carding ta theſe Poſitions, there's a threefold Caſe. 

1. When one Place lyeth under the EquinoRtial ,, then the Meridional 
Minutes that. are found: next under the Degree of Latitude the other 
_—_ lyeth in, is. the Meridional Difference of Latitude , or. Latitude 
ilarged.. 

ng, Place hath North” Latitude, and. the other South, add 
the Meridional Minutes belonging. to each Latitude together , and the Sum 
is the Meridional Minutes between them. 

3. When both Places are towards one Pole, then ſubtra& the Meridional 
Parts anſwering to the leſſer Latitude out of thoſe for the greater, and the 
Remainder will be the Meridional Minutes required. 

N——_ theſe Caſes will make them more plain, which ſhall be 
tncic ; 
Example 1. 

To find the Meridional parts or Minutes, between the Equinodtial and 
Latitude 43* 11". 

In the Column under 4.3, and right againſt 1 1. Minutes in the Left-hand 
Column ftands 2878.2, the Meridional parts required, 


Example 2. 


Let it be required to find the Meridienal parts between. 25* 13' South 
Latitude, and 51* 3o' North, 


Under 51* and againſt zo'is , . «. . , . . , 3616.8 
Under 25* and againſt 13'is .  . » » « . «© 15643 


The Meridional parts between the two are. , , , 5181.1 


Example 3. 
To find the Meridional Minutes between the Latitudes 32*'15' North, 
289d 53* 23* North. 
Under 53* and againſt 23'is .  ,  , , . - 38022 
Under 32* and againſt 15'is . . , , . , . « @eog6.l 
The Meridional parts between the Latitudes propoſed,are 1756.1 
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The Wfe of Table 711, page 94. 


VII. The feventh is a Table of the Miles Eaft or Weſt, that Ariſoer 
: to the Degrees of Lengitude in the fourth 'Rumb : and ſerves to turn Miles 
- of Eaſting or Weſting mto Degrees and Minutes of Longitude, & contr, Ay, 
Admit a Ship fail from the Equator on ſome Point between the North and 
Eaſt to 10* Latitude, and then finds the has made 400" Departure Eaſt; tv 
-find the Degrees of Longitude anfwering to this 400 Miles,turn to the Table 
page 94, and look for 10* Latitude , and right againſt it you'l find 600 
Miles, the Miles Eaſt the Ship would have been if ſhe had failed on the 
fourth Rumb: Then ſay by the Golden Rule, As 600 Miles i ro 10® 3* 
ſo is 400 Miles, 'and multiplying and _ you will preduce 402, which 
divided by 66 gives 6* 42' the Degrees of Longitude anſwering to the 
400 Miles Eaſting. 


600) 241200 (402 60) 402 (6* 42' 
2400 360 


1200 42 
1200 


Oo 


On the contrary, if one knowing the Difference of Longitude made, as 
here 6* 42/, would find the Miles Eaſt or Weſt anſwering thereto, look 
in the ſaid Table againſt the Latitude, viz. 10*, and take out the Miles 
againft it and alſo the Degrees and Minutes, and ſay: Ar 10* 3' «to 609 
ſois 6* 42, which worked as before produces 4-00 Miles, thus : 

m. at. 


10 $ . 0600 332 6 43 

60 69 

603 | 402 
600 


603) 241200 (400 m; 
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Admit a Ship ſail from Latitude 6*XV, to 16 North, and hath made- * 
400 Miles Departure Eaſt, to find the Degrees of Longitude ſhe has. 
altered; take out of the Table the Numbers againſt 6*, which are 360 
Miles and 6*, and alſo thoſe againſt 16* which are 960 Miles and 16* 12/,, 
and ſubtra&t them one from the other, then ſay: As 600, ro 10* 12'; fo, 
4c0; and it will produce 6* 48', thus: 


Mm. : s o # 
960 16 12 600 , 10 12 :: 470 
362 6 Oo 62 


600 10 12 612: 
400: 


600) 244890 (408: 6D) 458 (6* 48% 
2400 36 


4300 48 
4800 


Oo 


By the reverſe of this you may having the Difference of Longitude given 
find the Miles Eaſt or Weſt Departure. 


The Uſe of Table VI11. page 100, 


VIII. The eighth is a Table to Change Degrees and Minutes of any 
Parallel into Miles, thus: Look the Latitude in the Left-hand Column , 
and the Degrees and Minutes of Longitude on the head of the Table , 
and right againſt the Latitude and under the Degree of Longitude you will 
have the Miles and parts ſought. | 

If the Longitude-given conſiſts of Degrees and Minutes, look the Miles 
and parts anſwering the. Degrees firſt, and then thoſe for the Minutes, and 
ifeither the Degrees-or Minutes be above 10, you muſt enter ſeveral times. 
As you will ſee by thelc Examples. 


Example 1. 


Admit I have altered 3? 15' of Longitude, under the Parallel 'of 50* 
Latitude, and it be required te find the Miles and parts anſwering thereto. 


3 Degrees which gives 115.7 Miles. 
I-enter the Table as direed withs 16 Minutes which gives 006.4. 
5 Minutes which gives 003.2 


125.3 Miles. 


Example 2. 


ai wt. LORA FUG ron. AB Sea i eels oo. 


364 


The Uſe of the Tables. 


_—_ 


——— 


Example 2. 


To find the Miles anſwering to 25* 32', in the Parallel of 46* of 
Latitude, 


20 Degrees gives . , 833.6 Miles, 
5. Degrees gives ., . 208.4 

30 Minutes gives , . 020.8 
2 Minutes gives . . oo1.4 


1064-2 Miles. 
The Uſe of Table IX, page 108; 


IX. The ninth is a Table to Reduce. Miles Eaſt and Weſt into Degrees of 
Longitude, it is to be entred with the Miles on the head and the Degrees 
of Latitude in the Left-hand Column. 

Admit a Ship fail 157 Miles Eaſt or Weſt in-the Parallel:of 53%, and 
iss demanded how many Degrees of Longitude are altered, 


100 Miles gives . = on 46 15 
go Miles gives , . . ot 23 Os 
7 Miles gives . . . 09 11 389 


" The Sum- 64 20 58 


The tſe of Table X,. page 120. 


X. The tenth is a Table of Rumbs with the Differences of Longitudes and 
Latiudes. 
Prop. 1. 


The Latitudes of 'two places and their Difference of Longitude being given to 
find the Courſe and Diſtance. 


Suppoſe a Ship ſet from Latitude 51* 8” North, and fail on fome Rumb 
between the South and Eaft till ſhe fall in Latitude 28* 30f North, and 
have altered hex Longitude 19* 20'; what Courſe has ſhe kept and what 
Diſtance has ſhe run? I ſeek under the fourth Rumb in this Table againſt 
Latitnde 23* 30' and find the Longitude anſwering thereto 29* 46',' and 
againſt 51*8', 59* 46'; the Difference of theſe two Longitudes 59* 46' 
and 29* 46', is 30” which ſhould be but 19® 20', therefore the fourth was 
not the Rumb : Again, againſt theſe Latitudes I take out the Longitude 
anſwering to the third Rumb, and find thera to differ but 19? 5S' which 


being only a few Minutes over the true Difference of Longitude 19* 20), 1. 


conclude her to have ſailed on the third Rumb. q 
» 
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To find the Diſtance, ſubtraR the given Latitudes one from the other,and | 
the Difference 22* 38', look in the Leftthand Column of the Table, under 
[Title Latitude, and under the third Rumb you'l find 1634 Miles of 60 to 
a Degree,the Diſtance required. 

If the Latitudes had been the one/North and the other South, you muſt 
: have added them and taken the:Sum for the Difference, 


Prop. 2. 


The Courſe and Diſtance being given, with the Latitude Departed from, to find 
the Latitude ſhe's 4n and the Difference of. Longitude, , 


- A Ship failing from. 10* North Latitude North Eaſt 1317 Miles, what 
1s the Latitude ſhe's in and her Difference of Longitude ? Looking under 
the fourth Rumb. for the Diſtance 1315, I find 1315 theneareftto it, and 


right againft it 15* 30', but making a proportionable allowance for thetwo _ 


Miles Difference, the Latitude is:15* 25' to which add theLatitude 10, 
you have 25* 25'the Latitude ſhe's arrived in; Laſtly, againſt theſe La- 
-titudes and under the Rumb look the correſponding Longitudes, which are 
10* 3' and 26* 17', and their Difference 16* 14' is the true Difference of 
Longitude. 
:Prop. 3. 


Both the Latitudes and the Courſe being given, to find the Diftance ſailed and 
the Difference of Longitude. 


A Ship ſails from the Grand Caxarze, in Latitude 28*, North Eaſt till ſhe 
be in Latitude 36* 3o' North, her Diſtance failed and Difference of Lon- 
.gitude is required ? E 
Apainft Latitude 28? and under the fourth Rumb, 'you'l find the Lon- 
vitude to be 29® 11', and againſt the Latitude 36? 30', and under the ſame 
Rumb you'l find 39 15', then from 39* 15* ſubtract 29® 11', the remainder 
10% 4' is the Difference of Longitude required. 
Secondly, take the Latitudes one from the other and look the remainder 
8* 30! under the Title Latitude in the Left-Column., and under.Rumb-the 
fourth you'l have 72 Miles the Diſtance. 


Prop. 4. 


The Latitudes ef two places and the Diſtance being given, to find the Courſe and 
Difference of Longitude. 


A Ship fails from Latitude-20* North 4200 Miles, and then arrives in 
Latitude 46* 50', what Courſe has ſhe ſteered and what is the Difference 


of Longitude ? 


Look 


— 
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| Look the Difference of Latitude 26* 50! under Latitude, and right 
againſt it ſearching under all the Rumbs Br the Diſtance 4200 Miles at 
length , I find itnearly under the ſixth Rumb, the Rumb failed on, 


Then againſt Latitude 46* 50' under the ſixth Rumb is 128 18 Long. 
Againſt :20* Latitude under the ſixth Rumb is . . 49 18 Long. 


Remains the Difference of Longitude -9 QO 
Prop. 5. 


The Difference of Longitude, Diſtance, and one Latitude being given, to find 
the other Latitude and the Courſe. 


Take the Rumb which you. judg fitteſt, and examin what Difference of 


- Latitude will anſwer to the Diſtance given, with which Latitude ſearch 


all the Rumbs for a Difference of Longitude like that given, and where 
you find it,that is the Rumb fought, 

Admit a Ship fail from Latitude 14* North, till ſhe alter her Longitude 
10* 36' and make her Diſtance failed 349 Miles. 

I chooſe the fourth Rumb and ſearch under it till I find 849, it's againſt 
10* Latitude, which added to 14* gives 24* the ſecond Latitude; 
the Longitudes that anſwer to theſe Latitudes under the fourth Rumb are 
14* & and 24* 44', whoſe Difference is 10* 36, jult agreeing to my Dif- 
ference of Longitude given, whence I conclude the fourth Rumb to be-- 
that ſailed on. 


Prop. 6. 


The. Difference of Longitudy, Courſe, and one Latitude being given, to find the. 
other Latitude and the Diſtance. 


Suppoſe a Ship ſail from Latitude 30* North, on the fifth Rumb, till ſhe 
yary her Longitude 34*; 'to find the other Latitude and Diſtance. 

Look under the fifth Runab for the Longitude anſwering to 30* Latitude, 
and you'l find 47* 6', to which add 34*® the Difference of Longitude given, 
and fee for the Sum-81* &' under the fame Rumb under the Title Longitude, 
and you will find 47* 35' the other Latitude, 

To find the Diſtance, ſubtra& the Diſtance anſwering to Latitude 30*® 
from the Diſtance anſwering 47' 35', and the Difference 1896 Miles is the 
Diſtance required. 

If the Latitudes at any tune be the one North, and the other South, 
add them for the Difference. 
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The Uſe of Table XI, page 1. 


XI. The eleventh is a Table of Logarithms, whole uſe is explained:in the 
 Coſmography. 


The Uſe of Table. XII. page 47. 


XlI. The twelfth is a Table of Proportional parts, which makes the Table 
of Logarithms {erve to 1000000, thus , 

When you have found the Logarsthm for five-places by the direQion in 
the: Coſmography , then enter this Table of proportional parts, again, with 
the Difference of the Differences, and you will find a ſmall number to be 
added to that Logarithm to make it ſerve the (ixth place. 

Let it be required to take out the 'Logarithm of 382574,firſt I look in the 
Left Column of the Logarithm Tables for 332, and right againſt it under 
5 I take out 5826314, and'the-Difference 1135, which Difference I look 
in the Left Column of the Table of proportional parts, and under + I find 
6$0 to be added to 5826314, which makes 5826994. the Logarithm of 
38257; Laſtly ſubtra& 680 from the next Difference right againft it viz, 
793 and ſeek the Difference 113 in the Left Column of the Table of 
proportional parts, and againſt it under 4 I find 46 which I add to 5826994 
and it makes 5827040, to which I annex 5 for the Index, and the whole 
number 5,5827040 is the true Zegarithm of the natural number 4332574. 
Let the Logarithm of the Natural number 130846 be required 5 Firſt 
I look the three firſt Figures 130 in the Left Column of the Logarithm 
Tables, and againſt it vnder 8 I find 1166077 the Logarithm of 1308, and 
3329 the Difference, with which entring the Table of proportional parts, 
under 4 I find 1332 which added to 1166077, makes 1167409; then 
I ſubtratt 1332 from the next Difference 1665, and ſee for the remainder 
333 in the ſaid Table of proportional parts, and againſt it and under 6 I 
find 199, which added to 1167409 makes 1167608, to which laſt of all 
I prefix the Index 5, and have the Compleat Logarithm 5, 1167608 for the 
given number 130846. 


The Uſe of Table X111, page 71. 


XHI. The thirteenth is a Table of Natural and Artificial Sines, T angents 
and Secants, to every Minute of the Quadrant. 


To take out the Sine , Tangent, or Secant, either Natural or Logarithmical, 
of any Degrees and Minutes. - 


'Ff it be the Natural Sine, Tangent, or Secant, that's required , look 0h * 
the Left-hand pages , but if the Logarithmical on the Right, 
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If the Degrees be leſs than 45 look it on the Heal of the Table, and 
the Minutes down the left Column under M : but if the Degrees be above 
45 look it at the bottom or foot of the Table, and look the Minutes 
upward in the Right-hand Column, and in the Column diſtinguiſht by the 
e Title, Sine, Tangent, or Secant, or ( o-ſine, Co-targent, or Co-ſecant at the 

bottom or top, according as the Degree is, right againſt the Minute you 
have the Sine, Tangent, Secant, or Co-ſme required. 
As ſuppoſe you were to find the Natural fine, tangent and ſecant of 
23* 13'. Look on the left-hand pages, page after page for 23*® on the 
c head of the Table, and down the left hand Column undcr M for 15: 
then right againſt 13' under the words Nararal ſine in the head of the 

Table you ſhall have 3942093, which is the N-ztural ſine of 23* 13', 

againſt 13' under Natural tangent, you have 4239449 the Natural tangent 

of 23* 13", and againſt 13', and under the Title ( Natural ſecaut ) you 

have 10881148 the Natural fecant of 23* 17'. 

If you would have alſo the artificial or Logarithmical ſine, tangent 
and ſecant thereof, look on the Right-hand page having 23 Degree at the 
head, and run down along its left Column to 13', then right againſt 13', 
and under ( L. ſe) you have g,5957265 the Logar. fine of 23* 13', 
againſt 1 3*, and under (L. Tang.) you have 9,632401 5, the artificial ot 
Logarithmical Tangent of 23* 13', and againſt 13*, and under (L. ſec:wt) 
you have 10,0366747 the Log. lecant of 23* 13'. 

Suppoſe: you were to find the Natural Sine, Tangent and Secant of 
32*48'; Look 32 Degree at the Head of the Table on the left page, 
and foraſmuch as there's two leaves marked 32 turn to the latter, (becauſe 
the minutes exceed 30,) and run down the left Column under M to 48; 
then right againſt 48', and under { Nat. Szze) you will find 5417082 the 
Natural Sine of $32" 49, againſt 48' and under (Nat. Tangent) you. will 
have 6444560 the Natural Tangent, and right againſt 45', and under 
(Nat Secant) you may take out 11896737 the Natural Secant of 32* 48' 
If you would have the Artificial or Logarithmical ſine, Tangent and Secant 
thereof alſo, look on the Right-hand page having 3 2 Degrees at the head, 
and run down along it's left Column to 45', then right againſt 48", and 
under ( L. fr: you will have 9,7337654 the Logarith, fine of 32* 48, 
againſt 48' and under (L. Tangent) you will find 9,8091933 the Logarith- 
mical Tangent of 32* 48”, and right againſt 48', and under (L. Secant) 
you will ſee 10,0754279 the Logarithmical Secant of 32* 4%. | 

Admit you were to find both the Natural and Artifical Sine, Tangent K. 
and Secant of 61* 25'. Now becauſe the Degrees are above 45, turn to 1 
61 Degree at the bottom, and look upwards in the Right Column of the 
Right-hand page to 25', and right againſt 23', and over (L. Sine) you 

- have 9,9435549 the Legar. Sine of 61* 25', right againft 25, and over 

(L. Tangem) is 10,2637307 the Logar. Tangent of 61* 25', and right 

againſt 25', and over ( L. Secant ) is 10,32301757 the Logar. Secant of 

61*25', Alſo on the Left-hand page right-againſt 25", in the Right-hand 
* Column and over (Na. Sine) is 8731222 the Natural Sine of 61* 25', 
Aaa right 
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right againſt: 25', and over ( Nat. Tangent ) is 18353999 the Natural 
Tangent of 61* 25', and right againſt 25', and over ( Nat. Secant ) is 
20901418 the Natural .Secant of 61* 25', and againſt 25' and over (Nar. 
Co-ſecant) is 11387937 the Natural Co-ſecant, or Secant Complement 
of 61® 25, Oc. 

To find the Sine, Tangent, or Secant, either Natural: or Artificial; 
of-any Degrees and Minutes exceeding go Degrees but under 180 : ſubs 
trat them from-180, and look the Sine, Tangent, or Secant of the Re- 

mainder as before direfted. So the Natural Sine of 123* 11' 
180 ©0 ;, 8369235, the Natura Tangent 15291308 the Natural 
123 11 Secant 18270854, the Logar. ſine 9,9226858 the Logar. 
36 49 Tangent 10,1844446, the Logar. Secant 10,2617588, and 
the Logar. Co-lecant 10,077 3142. 

To take out the Sine, Tangent; or Secant, either Natural or Artificial 
of any Degrees and Minutes above 180 Degrees but under 270, ſubs 
tra& 180 there from, and look the Sine, Tangent, and Secant of the reſt 

Ro as above direRed, and that ſhall be the-Sine, Tangent, or 
231" 54 FSecantof the Arch propoſed, ſo the Natural Sine of 231* 
1890 co 54' is 7869350, the Natural Co-fine 6170359, the Natural 
au 5 Tangent 12753473, the Natural Co-tangent 7841002, the 

, Natural Secant 162c651 3, the Natural Co-ſecant 12707529, 
the Logar, Sine 9,8959389, the: Logar. Co-ſine 9,7903 104, the Logar. 
Tangent 10,10562$5, the Logar. Co-tangent 9,8943715, the Logar. 
Secant 10,2096896, the Logar. Co-ſecant-10,104061 1. 

To find the Sine, Co-fine, Tangent, Co-tangent, Secant-or Co-ſecant, 
either Natural or Artificial of any Arch above 270 Degrees, and under 
a Circle or 360?; ſubtra& it from 360, and look the Sine, Co-ſfine, Tangent, . 
or Secant, &c. Of the reſt according to the foregoing Direttions ; 
and that ſhall be the Sine, Tangent, or Secant, cc. of the Arch 


propoſed. 


Heving the Sine, Tangent, or Secant, either Natural or Artificial, 
to find the Degrees and Minutes anſwering therets.. 


If it be a Natural Sine lefs.than 7071068: 
A. Natural Tangent lefs than 10000000: 
Or a Natural Secant leſs than 14142136 


Look: for it on the Left-hand pages under the Titles Natural Sins, 
Natnral T augent, Natural Secant , on the head of. the Table, . elſe look 
for it over thoſe Titles which are at the bottom. 


If it be a Logar. Sine leſs than . 9,3494850. 
A Logar. Tangent lefs than. 10,0c00000 
Qr a Logar. Secant lcfs than, 10, 1505150. 
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Look for it on the Right-hand page under the Title L. Sine, L. Tangent, 
L. Secant, but if it be greater than theſe, then the Degree is above 45, 
and you muſt look for it on the Right-hand page over the Title L. Sine, 
L. Tangent, &c. which are at the bottom, | | 

Suppoſe you were to find the Degrees and Minutes anſwering to this 
Natural Sine 7027782, this being leſs than 5071068, I run over the 
Columns of Sines on the Left-hand pages, looking under the Title (ar. 
Sine) at the top, page after page, for 7027732, and under 44 Degrees, 
and againſt 39' in the Column under M, I find 5027741, which is the 
neareſt to the Sine ſought, and the Arch anſwering thereto is 44* 39'. 

Let it be required to find the Degrees and Minutes correſponding to 
this Natural Sine ©672501, this being greater than 5071068, | run over 
the Columns of Sines on the Left pages looking over the Title (Nat. Sine ) 
at the bottom, and over 60 Degrees and againſt 8', which is over M 
in the Right-hand Column, is the neareſt thereto, ſo that the Arch is 
66? 8. 

After this manner will the Arch anſwering to the Natural Tangent 
17250935 be 59* 54, the Arch to the Natural Secant 10002194 be 
$82 48”, the Arch to the Logar. Sine 8,3647376 be 4* 12', the Arch to 
the Logar. Tangent 10,3473457 be 65* 48, and the Arch to the Logar. 
Secant 10,0503124 be 27* c3'. 


The Uſe of Table XIV, page 72, 


XIV. The fourteenth being a ſmall Table inſerted under the Sines, 
Tangents, and Secants, is 4 Table to find the hour of the day, in all Latitudes 
-under 60®, by the bearing of the Sun; thus, 


Turn to the Latitude, and under it in the upper Collumn or head Rank 
ſeek the Declination, and the point of the Compaſs that the Sun is upon 
in the left'Collumn, and in-the common place of meeting will be the time 
of day required. Example. 

Fune 10th 1678, Being in Latitude 46* 00' N, and the Sun SS W, 
I require the time of day ? 

Looking againſt two Points under 23* 2 Dectination N, ( the Suns 
Declination at that time) I find the time to be 39 after twelve. 

Admit the Sun NE by N in the Latitude 5 1* oo' N, and the Declination 
14* South: to find the time of day ? 

I turn to 51* Latitude, and againſt three Points under 14* Declination S, 
I find 2* 12%, which 1 ſubtract from 12 the Remainder 9* 48'; ſhews it was 
48' after 9 in the Morning. 

In the Latitude 30* N, the Sun having 15® oo' N Declination, its de- 
fired to know at what a Clock the Sun will come upon the $ W point of the 
Compaſs ? 

I look in the Declination Collumn for 15* but not finding it, I look 
down along under the next —_—— viz, Under 14* till I come _ 

RA * our 


The Uſeof the Tables. 


et. 


four Pornts in the left Collumn and there I find 1* 2: and againſt it under 
4for Difference is 7', the half whereof is 3', which being taken from 1* 2',. 
keaves 59 afternoon the true time. 

If the Latitude be South, . you muſt take North dectination for South; 
and South for North. 

Admit the Declination be 1 2* North, I defire to know at what a Clock 
the Sun will come upon the WS W point of the Compals, in Latitude. 
30* Sourh ? | 

When I have found the Eatitude, I look in that Part under Title South 
Declination, and under 1 2? againſt 6 Points, I fmd 27' after 4. in.the after-. 
noon, the true time of day. 

By this Table alſo may be-found the true hour of the Night, .by the 
bearing of any known Star; whoſe Declination doth not exceed the Suns . 
greateſt Declination ; T hus, 

Firſt, Find the time of the Stars coming to the Meridian 6n the da 
propoſed, then if the Star be on the Eaſt fide of the Meridian, you muſt - 
fubtra& thoſe hours and minutes which the Table fhews the Star to be 
diſtant from the Meridian, from the time of the Stars coming to the 
Meridian: and the remainder is the true hour of the night; but if the 
Star be on the weſt ſide of the Meridian, then you muſt add thoſe hours 
and minutes aboveſaid, to the time of the. Stars coming to the Meridian , 
as aboveſaid, and the Sum is the truce hourof the Night. 


September 12th being in Latitude 43? North, I obſerve the Bulls eye 
to be upon the SE point of the Compaſs : I require the hour of the 


Night ? - 


The time of this Stars being on the Meridian . . . . 16" 2& 
It's diſtance fromthe Meridian either at SE r SW . . . x 38 


The time of- the Stars being SE . . ... « « «+. « « 14 money 


——— _—_———— 


The time of the Stars being SW . . . « . « «. « 17 _ 58 


Fauuary-1th 1682, Being in Lattitude 4.8*N, I ſee the Scorpions heart - 
upon the ESE point: -what is the time of the Night? The Stars De- 
clination is 16?, 


The time of this Stars being on the Meridian . . . , 20) 1n' 
It's diſtance from the Meridian . .. . « « « « « 3 11 


CEE . .» +. «+ +» +. «- «-: « 393. $8 


IF. the. Compaſs hath Variation, ,younuſt allow for the Variation. 
Laſtly, 


wy 
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"Laſth, By this. Table having the Suns Declination, . Latitude of the 
place, and hour of the Day, you may find the point of the Compaſs the 


; Sun's upon; Thus, 


Look the Latitude, and in the Declination Collumn the Declinationy 
and down along under the- Declination, feek for the hour given ; then 
right againſt that in the left Collumn you'l havgthe point the Sun's upon. 


Example 1. 


In Latitude 52* co' North, the Sun having 10* South Declination, it's 
required to know on what point of the Compals it will be at three of the 
Clock in the afternoon ? 

At Latitude 52, under 10* South Declination : I look for 3", but not 
finding that, I take the next | can find to it, which is 2 53', and in the 
left-hand Colluma 1ight againſt it, is 4 points, which is S W. 


E xample 2. 


In Latitude 58* North, the Sun having 16* North Declination, it's 
required to know on what point of the Compals he will be at $ hours be- 
fore noon, or 4 of the Clock in the Morning ? 

At Latitude 53* North, under 16* North Declination : I look for 8 
hours: . but not finding that, . I take the next to it, viz. 8" 2', and in 
the left Collumn right againſt it is three points, from the Eaſt Northward, 
that is NE by E. 


The Uſe of Table XF. page 194. 


XV. The fifteenth Table beginning under 30* of the Sines, Tan- 
gents, and Secants, is a Table.of the points of the Compaſs, the Sun Riſes 
or ſets ox, in all Latitudes to 60®. 


Look the Latitude on the head of the Table, and down along under 
it for the Declinatien, againſt which in the left Collumn you'l have the - 
point of the Compals the Sun Riſes and Sets with, and conſequently. the - 
Variation ef the Compals. 


E xample 1. 


Suppoſe I being in Latitude 32* North, and the Sun having g* 30' De- 
clination North, obſerve the Sun to rife by the Compaſs EN E, Idemand 
the true point the Sun ſhould riſe on, and conſequently whether my Come 
Pals. have any Variation, and if any how. much. . 


I look 


-I look in this Table on the head for the Latitude, and under hat for 
g*-30' Declination : and againſt ir.I find one point, which is to the North- 
ward of the Eaſt, becauſe the Declination is North, fo that the true poine 
of riſing is E by N, and of ſetting W by N: but by the Compals it's 
ENE, between theſe.two are one point difference, which is the Variation. 
If I were to obſerve the Sun,ſetting by the Compaſs, 1 ſhould find him ſet 
due Weſt by it, foraſmuch as one point added to the Weſt by North 
gives Welt. 


Example 2. 


Being in Latitude 44* North, and the Suns Declination 10* North, 
I-s8bſerve the Sun to riſe upon the E by N point of the Compaſs: I de. 
mand the Variation ? 

Looking in the Table as direQed, I find 15 points from the Eaſt North- 
ward to be the point of riſing, which is E by N 4 Nly, but by the Compaſs 
it's juſt E by N, therefore I concluve ; point Variation, 


Example 3. 


Being in Latitude 53*, and the Suns Declination being 13* South, 
I fied. the Sun Riſe upon the E by N point of the Compaſs. I demand 
the Variation ? By the Tables the Sun ſhould riſe ESE + Sly, therefore 
there's 1 : Variation, Where you cannot. find the Declination exa& take 
the next neareſt. 


The Uſe of Table XY 1. page 201. 


XVI. The fixteenth beginning under the 32* of the Sines, Tangents, 
and Secants, is 4 Table of the Latitudes and Longitudes of places, 
the Longitude beginning at the Meridian of the Z:izard, and increaſing 
both ways, that is both Eaſt and Weſt, and _—— at 180®, whence 
all places that lyc on the Eaſt ſide of the Meridian of the Lizardlye in 
. Eaſt Longitude: and on the contrary, all thofe places that lye on the 
Weſt fide of the Meridian of the Lizard, lye in Weſt Longitude. 


If a Ship be in Eaſt Longitude, and Sail Eaſtward, ſhe increaſeth her - 


Longitude, but Sailing to the Weſtward, ſhe decreaſeth her Longitude. 
On the contrary, if a Ship be in Weſt Longitude then Sailing to the 
Weſtward the Longitude increaſeth, and Sailing to the Eaſtward it 
decreaſcth. 

Note alſo that to all thoſe places that Ilye in Eaft Longitude, the Sun 
comes to their Meridian before he comes to our Lizard Meridian. And 
to all the places that have Weſt Longitude, the Sun or Star comes to their 
Meridian, after he is paſt the Lizard Meridian, _ 

0 


dd. ..£ » %. © 


 beto the Weſtward, the Sun __ to your Meridian after it has paſſed 
| t 


F  miniſhed, thus by the ſmall Table for this purpole. | 
| Admit April zoth, 1679. I bein 118* Eaſt Longitude, what will 'be 


& that I take the next, viz. 120*, and look againſt it *till under 18', and 


. 


» 


—_— 


© Tofind the Difference of Longitude between any two places, if they 
have both Eaſt or both Weſt Longitude, ſubtraft the leffer Longitude 
from the greater, and the Remainder is it : but if one place be in Eaſt, 
and the other in Weſt Longitude, add, and the ſum is the difference of 
Longitude. | 
ThisTable Qeugh very well defigned in making theLongitude beginfrom 
the Meridian of the Lizard, which being nearly the ſame with that of 
Uſhent is the moſt convenient for all Engli/b, French, Dutch, Danes, &c. 
that Sail out at and come into our Channel that can be, yet to prevent 
others verdi& I muſt acknowledg the Longitudes and Latitudes of the 
places therein not to be ſo true as they ought to be. Bur tis hoped the 
truth and: goodneſs of the other: Tables in this Volluma will pretty well 
* compenſate the badneſs of this. 


The Uſe of Table XP1I, page 253. 


* - XVII. The ſeventeenth is aT able of the Suns Declination. To find the Declin- 

” ation thereby,look the year and month in the head of theTable,and the day 

* of the month in the Left-hand Collumn of the Table, and in the Angle of 
meeting you'l have the Declination you ſeek for : as, 

Suppole the Suns Declination be required on the twenty fifth of Fuly, 
1681. 

In the head of: the Table F find the and month, and in the left- 
hand Collumn of the Table, the Day, and in the common Angle of meeting 
is 17* 8', ths Declination required. 

But if you be far Eaſt or Weſt from the Meridian of Zonday, for which 

theſe Tables were computed, = muſt allow for it, making the De- 
clination ſomewhat greater or leſs than what it is in the Tables; for if you - 


_ the Meridian of London, for which the Tables are made, the Declination : . 
> will be ſomewhat increaſed, and if you be to the Eaſtward, it will be di- 


the Suns true Declination on that day in that Latitude ? 

The Declination for the 2oth of «April in the Meridian of London 
is 14* 52', and the dayly difference at that time is 19', therefore in this 
Table, I look in the, head thereof for the neareſt number to 15*, which 
is 18, then I look-on the left-band of the Tablerfor-12 8, but not finding : 


there I find &, which [| ſubtrat from the Declinationr in. the. Meridian 'of 
London 14* 52/, and the remainder 14* 46', is the true Declination fos 
that Meridian or Longitude I am in. But if the Declination had decreaſed, 
which is eaſily diſcerned, by obſerving whether the Declination for the 
--- po be greater or lefſer than that given, then you muſt have - 


The: 


_—_— —_—_—_— 


m—_ @—— _ 


be Declination in the Meridian of London \. . . 44* 52' N, 
The proportional Minutes Subtrat . .\\. , « «0 G66 


The Declination for the Longitude 118* Eaſt , 14 46 


p— 
— I 


The Declination for the Longitude 118* Weſt , . 14_ 58 


To take away all doubt in this buſineſs remember theſe Rules. 


1, If the Longitude be Eafterly, and the Declination increaſe, the 
-proportional parts abovementioned, muſt be ſubtracted, but the Declination 
decreaſing it muſt be added. 


2, If the Longitude be Weſterly, and the Declination increaſing, 
the proportional Minutes muſt be added to the Declination found, but if : 
the Declination be decreaſing, you mult ſubtract. . 


'  Fuly 25th, 1679. Being 75* Longitude Weſt, I require the Suns true 
Declination at noon that day in the {aid Meridia from Londen. 


| The Declination at London .'. . . T5 +» 2m N, 
The proportional Minnes .. . on" O83 
The Declination in Longitude 755* Eaſt , . . . . 17 19. 
The Declination in Longitude 75 Welt 17 13 * 


The Uſe of *' Table XVI, page 258. 


XVIII. The eighteenth is aTable of the Suns Right aſcenſion,to be entred juſt 
as that of the Suns Declination was, by looking the month on the head-- 
of the Table, 'and the day of the month in the left-hand Collumn, and in 
the Angle of meeting you have the Suns Right-aſcenſion for the Month 
and day propoſed. 


The Uſe of Table XIX, page 259. 


-KIX. The nineteenth is a Table of the Ripht-aſcenſion and Declination of the 
moſt notable fixt Stars, computed for the year 1700, but by 'the Dit 
ferences that are adjoyned to them, it may ſerve for any other time, either 
paſt or to come, 


It 


4 4 _w_ ”_ 
The Wſe of the Tables. 


It conſiſts of five Columns, in the firft are the names of the Stars, 
in the ſecond their Rightaſcentions in time, in the third their Declina- 
tions, in the fourth the Difference of Rightaſcentions in 100 years, in 
the fifth the Difference of Declination in 100 years, and in the fifth their 
Magnitudes, | 

10 take out the Rightaſcention and Declination, requires only your 
looking the Stars name in the firſt Column , and right againſt it under 
the re{peRive Titles, you have the Declination ar Rightaſcention. 

The Declinations of the Stars are uſed in the very fame manner, to find 
the Latitude by, as the Suns, the Rules for which you'l find in the latter 
Part of the Navigation. | 

If the time be above 10 years, before or after the year 1700, you —=— 
muſt find the proportional Parts or Minutes to be added or ſubtracted; : 
thus, 

Say if 109 give the Minutes Difference : what ſhall 5, 10, or 20, 
years, Cc. give ? 

Let it be required to find the Declination of Capue Meduſs for the + 

year 1750. In the Table I find its Declination for 1700, to be 
39* 47', and the Difference in 100 years to be 25', As 100 , 
25' : : 50 to 12', which added to 39* 47', makes 39* 59' the 
Declination. 


Ls th. BM 


Thus are the Differences of Rightaſcentions to be uſed for time to 
come : But will notneed taking notice of till after the year 1720. 


To find the time of a Stars coming 10 the Meridian. 


Subtraft the Suns Rightaſcention, from the Stars Rightaſcention if it 
may be, and the Remainder is the time of the Stars coming to the Me- 
ridian : but if the Stars Rightaſcention be leſs than the Suns, add thereto 
twenty four hours, and then ſubtra&, and the Remainder is the time 
afternoon of the Stars coming to the Meridian : but it the Remainder 
exceed twelve hours, ſubtract twelve therefrom, and then the reſt is the 
time from Midnight. 


BY” 23 Os 


Example 2, 


| Suppole the time of Aldebarans coming to the Meridian, be required on 
December 18th, 
[ find in the Table the Stars Rightaſcention to be 4* 17', and the Suns 
to be 18" 33/ 
Now becauſe the Suns Rightaſcention is more than the Stars, I add 24" 
to the Stars which makes 28 17, from which ſubtrating the Suns 
/ Rightaſcention there remains g* 44', for the time afternoon of the Stags 
coming to the Meridian, 


9 Pa 


Bbb Example 


The Uſe of the Tables. ©* 


Example 2, 


Let the time of the bright Star in Zyrs coming to the Meridian, 
Tuly 25th be required, 


STS . .. . - . . - - 1Þ 36 
The Sans Rightaſcenmion s .. . . . .. . « . . - 8 58 F 


i 6 - 


To find what Star will be on the Meridian at any time propoſed. 


To the Suns Rightaſcention add the time from Noon given, the Sum WF * 
is the Rightaſcention of a Star that will be on the Meridian at the time | 
"= | propoſed : which looked amongſt the Stars Rightaſcentions will ſhew Þ © 
4 you what Star it is that then culminates. 


Let it be required to find what Star will' be on the Meridian Fuly 25th, 
at cight of the Clock at Night. 


The Smns Rightaſcention for the time s . . . . . . 8" Fo 
The time from Noon s «. « . EE -- + « + om 


The Sum is the Rightaſcention of a Star . . «. « . . 16 58 


\ 


Which looked in the Table of the Stars Rightaſcention ſhews it will 
| | be Caput Herculis, and the left ſhoulder.of Hercales. comes within a. few ' 
I Minutes after, 


S—_ — ww 


The Uſe of the Table of Yerſed Sines. 


4 XX. The twentieth is a Table of Perſed Sines both Natural and Arti- 
bs ficial, whoſe uſes are very many, too numerous to be here all treated of : . |, 
1 ſhall now only ſhew how by them more eaſily to ſolve ſome of the moſt 
b.. uſeful caſes of Spherical Triangles, which alone is enough to merit their 
by, publication, It has been a long time the votes and deſires of many able 
D | Men inthe Mathematicks, that ſuch a table might be Colle&ed and publiſht, 
but eſpecially of that ingenious and ancient Student Mr. Fohn Collins, 
who has expreſſed his deſire: thereof more than once in his elaborate Pieces, 
and from whem I had the Loan of ſome Forin Tables, which GA aſſiſt 
wiach towards the compoling of theſe. . ., 


—_— 
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The Uſe of the Tables. 
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Aa. 


Prop, 1. 


Two ſides of an Oblique Spherical Triangle, with the Angle Compte- 
kended, being given, to find the third (ide. 


As the Cube of the Radius, 
Is to the Reitangle of the fines of the Comprehended ſides, 
So us the Square of the ſine of balf the contained Angle, 
To half the Difference of the Verled Sines of the third ſide, 
And of the Ark of Difference between the two including ſides. 


Which is thus, Double the Logar. Sine of half the Angle given, and 
thereto: add the Logar. Sines of the containing ſides, and from the left 


* hand of the Sum, daſh out 3 for the Cxbe of the Radius, foreſts the Logar; 
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including ſides to be doubled, and ſubtrattcd from the Yerſed Sine of 


of half the Difference of thoſe two Yerſed Sines. 
Which half difference doubled, and added to the Ferſed Sine of the 
Difference of the Legs-or containing ſides, gives the Yerſed Sine of the 


fide fought. 
Fu 
= L 


Example t. 


be given the ſide BP 77* oo', -the 
fide PL 40* oo), and the contained 
Angle BPL 52* 30', to find the 


fide BL. 


In the Triangle BPL, let there | 
e1 
| B 


9,3808c675 


99387239 
* - 19,2914116 


The Logar. Sine 40* O& , 
The Loger. Sine of 57* of . . . .. . 
The Logar. Sine of 26* 15' doubled . . 
The Natural Sine againſt . 39,0882030 
Jr 1227355; wheſo dowble is . . 0... . . . ©. . 2454710 
The Natural Vericd Sine of 39* 00', the Diff. of the two ſidesis 2013645 


The Verſed Sine of 57* 53" the ſide ſought. » © © « » 4468355 


If you make the third term, the-Square of the Sine of half the Comple- 
ment of the contained Angle to 180 Degrees, you will find the half 
Difference of the Yerſed Siner of the third fide, andof the Sum of the two 


But 


- 
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The Hſe of the Tables. 


"But if inſtead of the ſecond Tearm be taken into the Proportion, the 
double of the ReQangle of the Sines of the containing ſides ; that is, 
if the Logar. of the Number 2 be added to the Logar. of the other middle 
Terms, you will have the Logar. of the whole Difference in the laſt place: 
having Gund it, take the Natural ſine that ſtands againſt it and add it ty 
the Nataral Verſed Sine of the Difference of the Legs, and the ſum is the 

Natural Verſed ſine of the ſide ſought. 


Example 2. 


Let the two containing ſides be 38* 30', and 66* 30', and the contained 
Angle be 20? oo. 


The Logar. Sie of 39* 30) .  .  . « « « 957941496 
The Logar. Sine of 66*39' . . . « « « « « « 9,9623973 
The Logar. of the Numbers 2 . . . . «- . . ©,30103co 


The Logar. ſine of 15* oo doubled is . «. *. . -. 13,3259924 
The neareſt Natural fine againſs . . . . . « 38,88356g8 


66* 20 SR - - -x a +» «- ©» - «| Jan 
2$ x Which taken from the Nat. Verſed ſine of 28* 0o' 1110524 
28: oo There remains 


Ls * 46-4 $0043 23 the 
Natural Verſed ſme bf 53* 10, 


This Propoſition is of great Ufe to Calculate the Diſtances of Places 
on Earth, according fo the Archof”a Great Circle, by their Longitudes 
and Latitudes given; the Diſtances of Stars, by having their Declinations 
and Rightaſcentions, or Longitudes and Latitudes given, by means where- 
of the Altitudes of two Stars, or of the Sun with the Difference -of time 
or eAzimuth being oblerved at any time off the Meridian, the Latitude 
may be found. 
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GEOGRAPHY: 


Or, a Brief 


DESCRIPTION 


Of the whole 


EARTH. 


WH E Earths Surface, whoſe Deſcription is properly 

& termed Geography, is by many and ſufficient Argu- 
ments made appear to be of no other than a Spherical 
Figure 3 and the Circumference thereot hath in this 
our Age been more curiouſly than hcretofore inquired 
into, and found by the Concordant Obſ:rvations of 
the Gentlemen of the Royal Academy of Paris, and of 
our worthy Countryman Mr. Norwocd, to be very near 
25000 Ergliſh Statute Miles, and conſ-qucntly its 
Diameter 7958 Miles: The greatcr part of this vaſt Globe is cov. red with 
Water, which we call the Sea. out of which the Land riſes with vcry flow 
Aſcents, the hight of the higheſt Mountains and Prominenees thereof {ca'ce 
amounting to the two thoulandth part of its Radius, and only ſerving to cauſe 
the Rivers torun with ſlow and ecafie Chanels. The Air on all fides encom- 
paſſes it and renders it habitable,and the principle of Gravitation, whereby all 
Bodics deſcend towards its Center, is that which defends it from diſſolution, 
by vot permitting the leaſt part thereof to be ſeparated far from it 3 into the 
reaſon whereot Philoſophers have hitherto inquired in vain. This Globe by 
Ks two-fold motion enjoys the gratctul Vicifltudes of Day and Night, Win- 
ter and Summer ; the former by turning round upon one of its Diameters in 
the ſpace of 24 hours, and (hewing all its fides ſucceſſively to the Sun : This 
Diameter is called the Axis, and its extremities the Poles of the World, 
which by the experience of many Ages are found unaltcrable and tixt in the 
Earth, and the direction of this Axis by ſome unknown Magneticsl Princi- 
ple of Nature is always carried parallel to it {cIf, during the time of the revo» 
lution of the other motion, whereby the Earth is carried round the *un in the 
ſpace of a yer, and the Axis being inclined to the plain in which the annual 
motion is performed, cauſes the one Hemiſphere to have more of the Suns 


light 


-—- 


"Of Geography. 


1iFke for the one half year, and the other Hemiſphere for the other, Thele 


_affcRions though neccſlary to be premiſed here, you will find explicated and 


demonſirated more at large in the Aſtronomical part. We come now to the - 
Explanation of che terms which have been thought proper'in the illuſtration 
of Geography. 

We mult obſerve that there are greater and leſſer Circles, and that the for- 
mer divide the World into two equal parts, and the latter into two partsalſo, 
but unequal. All theſe Circles ſeverally are divided into three hundred and 
threc{core parts, which are called Degrees. 

There are four greater Circles, to wit, the EquinoGial, the Zodiack, the 
Horizon and the Meridian, and as = leſſer, to wit, the Tropicks of 
Cancer and Capricorn, and the two Polar Circles, the Artick and Antartich. 

The EquinoGial Circle is ſo called, becauſe when the Sun enters it, the 
days and nightsare of an equal length 3 it is alſo called the Equator, becauſe it 
divid:s the World into two equal parts,  Seamen call it only the Line, For 
the right underſtanding of this Circle, we muſt know that the Heavens ſeem 
to move upon two points, called Poles, the one bearing the name of _ 
and the other of Antartickz in a middle diſtance from which Poles this Circle 
is imagined to be: the uſe of it in Geography, is to divide the Earth into 
two parts, the one Northern, towards the Pole Artich, and the other Sou» 
thern towards the other oppolite Pole, The Latitude of places is reckoned 
from the EquinoGial where it begins, towards the Poles wherein it ends, and 
this ſpace contains ninety Degrees. Latitude is either Northern towards the 
Pole Artick, or Southern towards the Antartick. 

The Zodiack is the Suns High-way, and this Circle cuts the Equino@zal in- 
to two equal parts, from which its greateſt diſtance is but twenty three De- 
grees and an half; it only ſhews what places of the Earth may have the Sun 
perpendicular, and more properly belongs to the Heavens than the Earth. 

Horizon is as much as to ſay, boundary, becauſe that Circle limits our fight, 
and divides"the Heavens and the Earth into two parts, which are called He- 
miſpheres, the one whereof we ſee, but cannot the other. There is a right 
Horizm, a Polar or Parallc] one, and an oblique one ; thoſe places that lye 
under the Equator, have a right Herizon, and arc in the right Sphere 3 thoſe 
that are under either of the Poles have the Parallel Sphere ; and all other pla- 
ces have an oblique Horizon, and arc in an oblique Sphere. This Circle ſhews 
the Riſing and Setting of the Stars, and the four principal Quarters of the 
World, which are Eaſt, Weſt, South and North 3 the Eaſt is on the fide of 
the Riſing Sun; the Weſt is where the Sun Sets 3 the North is towards the 
Polc Artic and the South towards the Antartick Thele four Quarters are 
very neccflary for diſtinguiſhing the limits of Regions,as will appear through- 
out this who'e Treatiſe, From thence come the four principal winds, all 
which the Horizon ſheweth 3 but it is not marked on Maps, but only on the 


_ outlide of Globes and Spheres. 


Meridian lignifies Mid-day Circle, becauſe when the Sun is come to it; 
it is Noon in that place whereof it is the Mcridian 3 for over every. 
part of the Earth there js a. Meridian, fo that the numbes 6k theſe Golnyp 

almoſt. 
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- almoſt infinite ; However out of all thoſe there is one pitched upon which is 
called the great or firſt Meridian, or the Geographers Meridian. The Anci- 
ents choſe the Meridian of the Canaries, which they knew by the name of 
the fortunate INands; and ſome Moderns make uſe of it till in their Maps. 
Others have pitched upon the Meridian of the Iſles Azores, or Weltern 
Iſlands, which lie to the Welt of Ewrope. From this firſt Meridian the Longi- 
tude of places is reckoned from Weſt to Eaſt through the three hundred and 
ſixty Degrees of the Equinoctial, which is the circuit of the whole Earth 3 
whereas Latitude is only reckoned to ninety Degrees, which make bat a fourth 
part thereof. 

The Tropicks are fo called from a Greek Word Tropos, which (ignifies 
turning, becauſe when the Sun is come to one of theſe Circles, he returns a- 
gain towards the EquinoQial. 

The Tropick of Cancer is towards the Pole Artick, and that of Capricorn 
towards the Antartick, and both carry the names of the Signs of the Zodiack 
through which they paſs each of them is diſtant from the FquinoGiial, three 
and twenty Degrees and a half, which is the greateſt diſtance of the Sun 
from that Circle, 

The Polar Circles go round the Poles, from which they borrow their 
names, aud are diſtant each from his Pole twenty three Degrees and a half. 


Of the Zmes. 


HE four leſſer Circles whereof we have been ſpeaking , divide the 

World into hve parts, called Zones, that is to ſay, Belts or Girdles, 
becauſe they begird the whole Globe. One of them is Torrid, twoare tem- 
perate, and twocold : The Torrid Zone is comprehended between the two 
Tropicks, and the people that inhabit it are called Amphiſcians, that is, fuch 
as have their ſhadows both ways. To all places of this Zoxe the Sun comes 
perpendicular twice in a year, and therefore ſome of the Ancients believed 
this Zone inhabitable, by reaſon of too much heat 3 but we know it to be 
otherways now a- days. 

The Northern temperate Zone is between the Tropick of Caxcer and the 
Artick Polar Circle : The Southern temperate Zane is between the Tropick of 
Capricorn, and the Antartick Polar Circle. The Inhabitants of theſe Zones 
are termed Heteroſcians, that is, ſuch as have their ſhadow but one way, 

The Frigid Zones are within the Polar Circles, the Northern within the 

Artick, and the Southern within the Antartick ; the people of thoſe two Zones 

are called Periſcians, (ignifying that they have ſhadows round them on all 

fides. To all places in theſe Zones the Sun in Summer never (ets for ſome days, 
- and in the Winter he never riſes for as longtime. 

The Inhabitants of the World are diſtinguiſhed after another manner , ac- 
cording to the different Scituation they have to one another as into Antipo- 
der, Antacians and Perigcians, The firſt are wholly oppoſite, and when it 
it is Noon with us, with our Antipodes it is midnight, and they have Win- 
ter when we have Summer. Qur Antecians have Noon and Mid-night when 
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we have them, but Winter for our Summer. And our Perizcians have the 
ſame ſcafons that we have, but the hours quite contrary 3 for when we have 
Noon it is Mid-night with them. 


Of Climates. 


A Climate is aſpace of the Earth contained between two Circles. Betwixt 
the beginning and end of a Climate, in the length of the longeſt day 
of Summer there is half an hours difference. For the clearer underſtanding 
of this, it is to be obſerved that Countries under the EquinoQtial have all the 
year round twelve hours day and twelve hours night 3 but as places recede 
and ate diſtant from the Equator, they become more and more unequal, and 
the days in Summer are longer than the nights. This incquallity is marked 
by the Climats 3 fo that when on either fide of the EquinoGtial we ind a place 
where the longeſt day of Summer is of twelve hours and a half, that is the 
farlt Climate, and ſo ſucceſſively till we come to the Polar Circle, where the 
longeſt day of Summer extends to twenty fqur hours : For beyond that Cir- 
cle, the days encreaſe by whole days and months, until ye come to the Pole 
under which the whole year makes but one day and one night,tix months long 
a piece. Climats take their names from the famous places through which they 
als. 
c Now to know in what Climate one is, we muſt from the number of 
hours of the longeſt Day in Summer ſubtra& twelve, and double the Remain- 
der that is, reduce them into half hours, and that will ſhew the Climate 
where we live. 


Cnae. |. 
Of ſome proper terms of Geography. 


AVING explained the Circles that are uſctul ro this Science, we are 
now toconlider ſorne terms and words which are peculiar to it. 

Continent is a vaſt ſpace of Earth, ſuch as that which comprehends Exrope, 
Aba, and Aﬀrica; it is likewile called the main Land. . 

Ifland-isa picce of Land ſurrounded with the Sca or other Water, and fo 
divided from the Continent. 

Peninſula, that is toſay, almoſt Iſland, is a part of the Earth encompaſſed 
by the Sea on all hands, except on that part which joyns it to the Continent: 
the Greeks call it Cherſoneſw, a term ſometimes made uſe of in Geography. 

Ithmas is that Neck or Piece of Land that juyns a Peninſula to the Conti» 
nent, 

Promontory, is a. high Land-running out into the Sea, . The Moderns call 
it a Cape. 

Mowun- 
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Mountain is a part of the Earth higher than the reſt that is about it. 

Ocean is that vaſt body of Water which environs the Continents, and is 
likewiſe called the Sca. 

Gulph is an Arm of that Ocean ranning in between Lands. The Latins 
call it Sinws, and ſometimes it has the name of Sea. 

Bay is likewiſe an Arm of the Ocean, but whoſe entrance is much wider 
than that of a Gulf, 

Pore is a (mall part of Sea fo hemb'd in by the Land, that Ships may there 
lie in ſafety. 

Harbour is the ſame thing almoſt. 

Streight or Frith is commonly taken for a Channel that joyns one Sea to 
another, or a Gulf to the Ocean 3 there is alſo a Streight or Neck of Land, 
which, as we have ſaid, is called an Tthmas. 

Banck is a heap of Sand in the Sca, which puts Veſſels in danger. 

A Sbelf is much the ſame, on which, and on hidden Rocks near the Sur- 
face of the Water Ships may (gui and be caſt away. 

Archipelago is a part of the Sea, where many Iſlands are. 

River 1s a running Water that loſes its ſtreams in the Sea, 
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Cuap, Il. 
The Drviſun of the Earth and Sea. 


H E moſt common Diviſion of the Earth is into four parts, which are 

Furope, Aſia, Africs and America : the three firlt are comprehended in 

one Continent, and is our old World; and the other makes an Iſland of it 

ſelf, catled the new World, becauſe it hath not been diſcovered but fince the 

Ycar one thouſand four hundred and ninety two: it is likewiſe called the I/jt- 
Indies in diſtinQtion from the Eaſt- Indies which are in Aſia. 

Some Geographers divide the Earth into fix parts, adding to the four 
which we have named, the Artick towards the Pole that gives it its name, 
and the Antartick towards the South Pole: this is called Terra Auftralis incogni= 
$a or the Southern Land undiſcovered, and is thought to make a Continent 
aS big as Ewrope, Afiaand Africa, Ot thele two lalt we ſhall ſpeak at the end: 
of this Treatiſc, 

Exrope has Afia on the Eaſt ſeparated from it by theſe limits, the Egean 
Sea or Archipelago, the Streights of the Dardanellz, the Sea of Marmara, the 
Streights of Conſtantinople, the Black Sea, the Streights of Caffa, the Sca 
dell: Zabache, the River Tanais and a Line drawn from its moſt Eaitern Bank 
to the North Seca : it hath the fame Ocean on the North, the Avlantick, Sea 
on the W.tt, and the Streights of Gibraltar and Mediterranean Seca that divides 
it trom Africa, on the South. From Welt co Eaſt, that is, from Cape 
St. Vincent, in Spain, to Conſtantinople, it contains ſeven hundred (ſeventy tive 
French 
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French Leagues 3 -and'from South to-North, that is, from Cape Male in Mp- 
rea to the Northern Cape of the Laplanders, eight hundred and twenty hve 
Leagues. 

p77 has to the Weſt the ſame bounds that divide it from Europe, and the 
Red Sea, with the Streights of Suez, that divide it from Africa; on the South 
the Indiau Ocean, the Ocean of. China on the Eaſi, and on the North, the Sea 
of Tartery, called Mare Glaciale, From Eaſt to Well it contains (even hun- 
dred and'fifty Leagues, from the Archipelago to the Ocean of China; and 
from South to North a thouſand five hundred and fifty, reckoning from Ma- 
lacca to the Sca of Tartary. 

Africa has on the North the Mediterranean Sea, on the Eaſt the Red Sea, 
with the Ttbmis of Suez; that divide it from Afia, and the Indian Ocean: On 
the South the Ethiopian Sea, which with the Atlantick Ocean is likewiſe to 
the Welt of it. From Weſt to Eaſt, that is, from Cape Blaxk, to: the Cape 
of Guardafuy, it contains a thouſand fix hundred and fifty Leagues : and 
from South to North, that is, from the Cape,of Good H'pe, to the Mediter- 
ranean Sea, a thouſand fix hundred and ſeventy. It is on all fides encom- 
paſſed with the Sea, except thatnarrow track of Land between the Red Sea 
and Mediterranean, which is not above thirty Leagues in Length : fo that it 
is a perfe Peninſula. 

America hath the North Sea to the Eaſt, the South Sea to the Weſt, to the 
South the Streights of Magellan, which divide it from the Terra del fuego, 
and to the North unknown Lands or Scas. It is divided into two great Pe- 
ninſulaes, by the narrow Thſtmus of Payama, which -is but eighteen Leagues 
over : From'South to North, that is, from the Streights of Magellax to the 
Northern Ocean, it contains three thouſand and fifty Leagues 3 and from 
Weſt to Eaſt, towardyMexico, two thouſand nine hundred. 

The Terra Auftralis, and that of the North, are fo little known to us, that 
their limits and extent cannot as yet be dcligned. 

Having taken a view of the Earth, let us now caſt our eyes on the Sea, 
which takes divers names according to the parts of the World whercit is, or 
the Countries it walheth. That which encompaſſes Continents is called the 
Ocean; and this likewiſe hath different appellations, as on the Weſt of Ex- 
rope, and part of Africs, it iscalled the Weſtern or Atlantick Ocean z towards 
the Cape of Good Hope, the Ezbiopick Ocean to the Eaſi of Africa, the In- 
dian Sea to the Eaſt of Afia, the Eaſtern Ocean, or Sea of China; to the 
North of Afia, the Sea of Tartary, and on the (ame (ide, and towards Exvrope, 
Mare Glaciale or the Frozen Ocean 3 to the Eaſt of America, the North Sea, 
and to the Well, the South, Theſe are the general denominations of the Sea, 
but it hath alſo particular names from the Countreys that lie near to it. 

The chief Gults or Bays of the Occanare the Mediterranean Sca, which lies 
betwixt Europe, Africa and Afiaz the RedSea, betwixt Africa and Aſia 3 the 
Gult of Perfiz, and that of Bengals, in the Eaſt-Tidies ; the Faltick Sea en- 
compaſlcd by —_ Sweden and Denmark; the Gult of Mexico, and that 
of St. Laurence, in Americas 
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Theſe Gulfs arc joyned to the Ocean by Streights; the Mediterranean'Sca 
by the Streights of Gibraltar 5 the Red Sca by that of Babel-mandel ; the Per- 
fian Sea by the Streights of Baſſors, otherwiſe of Ormus. The Gulfs, or 
rather Bays of Bengals, Mexico and St. Lawrence have no Streights , becauſe 
their mouth or entry is very large. 

The Baltick Sea has the famous Streight of the Sound. 

The Mediterranean Sea hath ſome noted Bays that well deſerve to be menti- 
oned. Betwixt Italy and Dalmatia is the Gulf of Venice, called in antient 
times the Adriatick Sea, In Greece is the Gulf of Lepanto , heretofore of 
Corinth. And in Macedonia that of Salowica, formerly of T beſſalonics- 

Between the Egeau Sea, now called the Archipelago, and the Propontis or 
Sea of Marmors, mere eg Streight hexetofore called the Helleſpont, and at 
preſent the Streights © lipeli, or the Darganellj, and St. Georges Channel ; 
between the Sea of Marmora and the black Sea, formerly called the Exxix 
Sea, is the Boſphorns of Thrace, which is now adays called the Channel of the 
Black Sea, or Streights of Gonſtantinople, becauſe that famous City is ſeated 
there z betwixt the Black Sea and the Palus Meotides , at preſent called the Sea 
delle Zabache, is the Streights of Caffa, heretofore named the Cimmerian Boſ- 

borus. 
F Betwixt the Ifland of Ewbea, at preſent Negropont, and Greece, there is a 
narrow paſſage of Sea, by the Ancients called Ewripus, who have affirmed 
that it ebbed and flowed ſeven times a day. There are ſome other famous 
Streights which joyn ſeveral parts of the Ocean together 3 or to ſay better, 
the Ocean to the Ocean it (elf, 

Towards the Northern Ocean is the Streights of Waigatz , between Tar- 
tary and ova Zemblaz between Cathay and the Land of Feſſs, is the Streights 
of Feſſo.z between Japan and the Land of Feſſo, is the Streights of Sengar 3 
between the ſame Land and Califurnia, is that of Anian; between Eftotiland 
and Greenland, is that of Davis ; between Greenland and the Iſland ot Eliza- 
beth, is that of Forbiſher. 

Towards Cavads is that of Hudſon, which according to the new Maps is 
properly a Galt, 

Towards the T! err Muftralis is the famous Streights of Magean, diſcover- 
ed by him who gave it the name, in the year one thouſand tive hundred and 
twenty, between Americaand the Terra del fuego. 

Betwixt this Land and that of the States, is the Streights of Le Maire, di- 
ſcovered in the year one thouſand fix hundred and ſixteen. | 

And betu cen that Land of th: States and the Terra Anſtralis, is the Streights 
of Brouvers , diſcovered in the year one thouland fix hundred and forty three, 
Theſe three la(t Streights joyn the North and South Seas together, and (erve 
for a paſſage from one to the other, 

Between Califurnia and new Mexico, there is a Gut of Sca, or Streights, 
which is called the Vermeillian Sea , and was taken for a Bay before that Cali 
furnis was dilcovered to be an Iſland, 
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We muſt not omit a Sea that is ſeparated from all others, and which indeed 
is but a Lake of a vali extent, and that is the Caſpian Sea, called at preſent the 
Sea of Bachs or Kilan, The Ancicnts imagined it to have been a Bay or Gulf 
of the North Sea, butit is now knowa to be on all ſides encompaſſed with 
Land it hath Perſia to the South, and Tartary to the North of it: In ſome 
Relations it isreckoned to be eight hundred Leagues in Circumference. 

Let us now givea hint of the greateſt Rivers in the World, beginning with 
thoſe that fall into the Ocean, on/alb des of our Continent or old World, 

In Exrope are the River Tagws, the Garronne, thi Loyrs,” the Sein; the 
Scheld, the Rhine and the Elbe. 

In Afia the Oby, the yellow and Blue Rivers, Ganges and Indus. 


In Africa, Cuama, the River de Spiritu Sando, aire, aud the Niger, 
In Americs the Rivers of Jy, L aureuce, OranoJW, the Amazons, and Rio 
de Is Plata. MN 

Into the Mediterranean Sea on the ſide of Europ#s fall the Ebre, the Rhoſae, 
and the Tiber; into the Gult of Venice, the Po; into the Exxisx Sea the Dz- 
nube, and the Boryſthenes, now called Nieper, and the River Taxais runs into 
the Palus Meotis. 

Oa the African Shore the Mediterranean receives no famous River but the 
Nile. es | 

In Aſia, Eupbrates and Tygris having mioglediheir ſtreams fall into the 
Perſian Galt, and the Volga into the Caſpian. 
© The Oder and the Weiſel, or Viſtuls, diſcharge theruſelves into the Baltick 
and the Duina into the White Sea. | F 

We ſhall not ſpeak ofyghe chief Lakes till we come to deſcribe the particu- 
lar Regions wherein they are : 

Bue we will here ſubjoyn the moſt noted Mountains of the, World, 
ſuch as in Europe arc, the Pyrenees, the Alps and Appenine- Hills, In Aſia, 
Taurns, Caucaſus and Imaws3 in Africa, Atlas and the Mountains of the 
Moon: and ia Amcrica the Cordilleras or Andes. The Iſlands we ſhall deſcribe 
as we come to the ſcveral parts of the Earth near to which they lie. 

Thus, Reader, you have a general deſcription ofgghe whole Berth, and 
Seas that environs it, or fall into its bokom, We mulfTow deſcend to a more 
particular Deſcription; and ſhall begin with that of Ewrope. 
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Cray, III. 
Europe. 


UVROPE, whereof we have already mentioned the limits, is the ſmalleſt, 
but moſi conſiderable for Learning and Arts of the four parts of the 
World: it comprehends the following Kingdoms and Regions. Spin, 
Frence, Italy, the Low Countries, Germany, Hungary, Tranſilvanis, Moldaviay 
Walachia, Beſſarabia, Dalmatia, Boſnis, Servia, Bulgaria, Romania, Greece, Nor 
way, —_— Sweden, Poland, Pruſſia, Lithuania, Livonia, or Liefland, Mwſ- 
ecvy, and the lefler Tartary. Its chief Iſlands in the Ocean, are Great- Britain, 
Ireland, the Orcades and Hebrides, Iſelaud, and the Azores. In the Mediterra- 
nean Sea, Majorce, Minorcs and Tvica, the Iſle of Elbe, Corfica, Sardizia, Sicily, 
Candia, Negropout, and many more in the Archipelago. Weſhall ſpeak of its 
Rivers, Lakes, and Mountains, when we treat of the Regions wherein they 
ares 
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Cnrae. IV. 
Spatn. 


Q P AIN is ſurrounded by Seas on three ſides; on the Eaſt and South it is 

watered@&vith the Mediterranean , and the Famous Streights of Gibraltar 
divide it from Africa; to the Welt it hath the Azlantick Ocean, and to the 
North partly the Cartbrick Ocean, or Bay of Biſcay, and partly the Pyrenean 
Mountains that reach from the Mediterranean to the Ocean, and divide it from 
France: mofi part of its Provinces are honoured with the Title of Kingdoms. 
On the Mediterranean are Catalonia, of which the Metropolis is Farcelonna, 2 
large City, with a Sca-Port: the other Towns are Terragonns, an Archbi- 
ſhoprick, Tortoſe, Gironne, Lerde or Lerida. | 

The Kingdom of Yalencia with a Metropolis of the ſame name, and Ali- 
cant ; the Country about which produces the beſt Wines in Spain. 

The Kingdom of Mercia, the chief City whereof carries the ſame name. 
In this Province ſtands Carthagene, a very good Sea-Port. 

The Kingdom of Granada that hath its name from its Metropolis lies to 
the Weſt of that, and hath the Cities of Malage and Almeria. 

Andalufis is partly on the Mediterranean and Streights of Gibraltar, and 
partly on the Ocean, Its chief City is Seville, (one of the lovelieft Towns in 
the World) ſeated on the Guadalquivir. Its other Towns are Cordovs, the 
Native place of Seneca and Lucan, a + whence our Sherries _ 
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Saint Lacsr and the Famous Port of Cadez or Cales, which fiands in aſmall 
Ifland of that name, very near to the Main on its Eaſt fide, 

The Provinces waſhcd by the Ocean, are 

The Kingdom of Algarve its Cities are Sylvis and E! Fare. 

The Kingdom of Portugal,anciently called Luſitaniz 3 which hath Lisbon a 
large fr City, and Arch-biſhoprick fox its Capital : the other chief Cities 
thereof are Braga, an Arch-biſhops Sce, Evora and Conimbre a Famous Uni- 
verſity 3 this is now, and for many Ages hath been ſubject to a King of its 
own independent of Spain. 

The Kingdom of Galicia hath Compoſtella, where the Body of St. Fames is, 
for its Mctropotis,and'Corarya a good Sea-Port: this is the North-Welt cor- 
ner of Spain. 

Aſturia, whereof Ovietlo is the Metropolis , lics to the Eaft of Galicia, 
fronting the Bay of Biſcay : and yet more Eaſterly on the ſame Coalt lies 
' Biſc oy, whereof the chief City is Bi/boe. And to this is adjoyned Gripmſcos; 

whereof Tvloſe or Toboſene is' the Capital City : its other Cities are St, Sebaſti- 
an, which hath a good Port, and Fontarabie. 'At the foot of the Pyrenees arc 
the Kitigdortis of Navarre'and Arragon. | 

Pampelonna is the Metropolis of the Kingdom of Navarre; its other Cities 
are Viftoria and Eſtella. | 

" Sarragoſſa is the Capital City of the Kingdom of Arragon, and a Univer- 
fityz the others are Hueſca, Albarazin, Calatayud, which (ome take for the 
ancient F3Jbilis, the Native Towrof the Pott Martial : In the heart of Spain 
are Leou, the two Caſtile, the old and new, and Eſtremadura. 

The Metropolis of the Kingdom of-Leow bears the ſame name, Aftorga and 
Semora are its other Cities. ; 

* Bonrgos, an Archbiſhops (eat, is the Capital City of old Caftille; its other 
chief Towns are Yalladotid, where fome Kivgs of Spain have kept their 
Courts : Palencs, Salamaneai famous Univerſity, Nwmance tit heretofore 
reliſted the Roman Forces fo long, was in this Province, but there 'remains 
no FootRtep of it at preſent. 

Toledo'is the Metropolis of new Caftitle, and the Archbiſhop of its Primate 
of all Spain, 'it is a ſtately and large City : The other chiet Towns of that 
Province ate Madjid, the uſual Refidence of the Kings of Spam, and'five 
Leagues Weſt from that, 'the' famous Monaſtery of St. Lawrence , called the 
Eſcurial, built by Philip the Sccond, and before it was burnt, one of the moſt 
Magnificent Fabricks in the'World. 

F _— de Henares, famous for the Univerſity that Cardinal Ximenes Foun- 
ed there. 

Each of the two Caftiles is qualified with the Tirle of Kingdom. 

Eftremadurs hath two confiderable Towns,' Badajos and Merida. 

The chief Capes in Spain are on the Mediterranean, Cape Palafagel in/Ca- 
#2loxia, Cape Martin in the Kingdom of Yalencia, Cape Palos in Mercia, and 
Cape de Gates in the Kingdom of Granada, Cape Sr. Vincent in Algarbe, Cape 
ae Spichel and de Roca in Portugal, and Cape Finsferre and Capt Ortogal in Gs- 
licia, and Cape de las Pennas in Aſturia. RY 
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The chief Rivers that fall into the Mediterranean are the Ebre or Iberws, 
which runs through Arragon and Catalonia, and paſlcs by Sarragoſſa and Tor- 
toſe 3 the Guadalaviar that pales by Valencis, and the Xxcer in the fame King- 
dom; the Guadalentis in the Kingdom of Mercia: thoſe that diſcharge 
themſelves into- the Ocean, are the Guadalquivir, otherways Bexis, that runs 
through Audalufia,and palles by Cordovg and Sevil, and empties itſelf into the 
Sea at St. Luccar de Barrameda : the Guadania in Eftremadurs , which River, 
a little above Merida, runs under ground for ſeveral Leagues, and then breaks 
out again. 

The Tagus which waters new Caſtile and Portwgal, paſſes by Toledo and 
Lisbon: 

The Dexero that runs through old Caſtile and Portugal, and the Minbo that 
divides Portugal trom Galicia. 

The chicf Mountains are the Pyreneans, Sierra Morena, Sierra D' Alcaras, 
Sierra D* Albarazix, and the Sierra Nevada, commonly called the Granada. 

The Iſles upon the Coaſts of Spain, are the Ifle of Cadiz, in the Ocean 3 
and near to Andaluſia, the Baleares, to wit, Majorca and Minorcs, the Ifles of 
Tvica and Formentera in the Mediterran ean- 

The King of Spain is not at preſent Maſter of all theſe Provinces, for Por- 
tugal and Algarbe belong to the King of Portugal 3 and the King of France 
has made fame incroachments in Catalonia- 

There is no Religion profeſſed in Spain but the Roman Catholick. 


A Table of the Longitudes and Latitudes of the chicf Citics and Towns 
of the Kingdom of Spain. 


I. In the Kingdom of Galicia. 4+ In Biſcay. 
Lat. Long. Lat. Long. 
Compoſtela, 43 3 10 2 Cape Machachacs. 43 4 16 4 
Lugo. 42 4 11 4 Bilbao. 43 2 16 4 
Corunns. 42 5 10 2 Larids, 43 1 16 © 
Finifterre. 43 © 9 2 Eſpinoſa. 43 0 15 2 
Cape de Ortegul. 43 2 11 1 St. Sebaſtian. 43 2 17 4 
Tay. 41 3 10 2 Pittoria. 42 4 16 2 
2. Inthe Kingdom of Leoy. 5. In Navarre. 
Leon. 927 m9 _— 43z 0 18 1 
Aferga. 41 5 13 4 Efels, 42 4 17 4 
Camora. b $3 S WY 

Salamanca. 49 4 13 4 6 Inthe Rirgdomot Arragon. 
Ciudad Rodrigo. 49 I 12 4 Saragoſa. af 2 a2 
 Huſca. 41 4 19 4 
3. Inthe Kingdom of Afturia. Facs. 42S. Wd 
Oviedo, 43 © 13 1 Catalayud. 40 '5 18 1 
Cape de las Pennas, 43 3 12 4 Daroſs. 4@ 3 18 1 
Sontillians. 43 0 14 3 Albarazin. 40 © 1% 2 
B 2 Terrel. 


15 ice ZoRS Sing AA hed. 
Cray. Iv. 


Lat. Long. 
JTervel. 39 3 19 © 
Calands. 40/2 19 2 

In Catalenis. 
Barcelona. 40 3 22 3 
Tarragona. 49 0 215 
Tortoſe. 39 4 20 4 
Lerids. 40 4 20 4 
Solſone. 411 211 
Cordone. 3 21 2 
Blanes. 40 4 23 1 
Vich. 410 215 
Girone. 411 231 
Monſerrat. 40 3 215 
Barraves. 42 1 21 4 
Roſes. T2 28 $ 
Cape de Palafagel. 40 4 24 © 
Flix. 40 1 20 3 
8. Rovfillon. 

Perpignan. 42 © 23 2 
9. In the Kingdom of Valencia. 
Falencia. 38 4 19 1 
Segorbe. 39 1 Ig 3 
Denia. 37 5 19 4 
Cape St. Marting 37 4 20 © 
Bonifaca. 39 4 200 
Xativa. 38-1 18 5 
Cullera. 38 1 19 3 
Segentums 38 4 19 4 
Alicant. 37 3 19 2 
Xelva. 39 2 18 2 
Origzela. 373 18 4 
Io. In the Kingdom of Granada. 
Granada. 36 5 16 © 
Gnadix. 36 5 16 3 
Almeria. 9 3+ 07 2 
Salobrenna. 36 2 15 3 
Malaga. 36 0 14 4 
Ronda. 36 1 13.5 
Marbell. 35 5. 14 © 
Velez, 36 2 151 
Ubeda, 374 155 


Cuenſa. 


Lay Long. 

Fp 362 17 4 

Vera. 364 17 5 

Cape de Gates, 36 ©. 17 4 

11. The Kingdom of Murcia. 

Murcia. 371 18 4 

 Carthagena. 365 185 

Cape de Palos. 36 4 19 1 

Lorca. 37 1 17 3 
Ileof Majorca. 

Majorque. 382 225 
Iſle of Minorca. 

Port Mahon. 38 4 24 2 
Inthe Iſle of Ivics. 

Foica. 37-4 211 
Me of Formenters 37 2 21 1 
12. Kingdom of Andaluſia. 
Sevil, 37 © 132 
St. Lucer: 36 2 12 4 
Xeres. 27 8 Bis 
Palos. 36 5 12 0 
Cadiz. 35 5 12 4 
Medina Sidovia. 36 0 13 2 
Ecua. 36 5 143 
Cordova. 37 2 14 5 
Ayamaons. 36 5 13 
Port Real. 36 1 13 © 
Gibralter. 35.2 133 
Tariffa. 352 131 
Lucena. 36 5 15 1 
Aromes. 37 4 124 
13. New Caftile. 

Madrid. 395 155 
Toledo. 39 1 15 4 
Alcala de Hen, - 40 © 16 2 
St. Cruz. 39 © 16 2 
Cintad Real. 33 2 $2 
Malagon. 384 15 4 
Fluetta. 39 1 17 © 
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Cnaye. IV. 


Cuenſa. 
Eſcurial. 


14. Eftremaduras 


Bajadox. 38 2 
Alcantara. 39 © 
Merida. 38 2 
Truzxil. 38 3 


I7 1 
13 3 


I2 2 


I2 4 
13 © 


13 4 
A Table of the Longitudes and Latitudes of the moſt confiderable Places 
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Lat. Long. I5, 
335 
39 5 
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Burgos. 
Vallodetid. 


Vills Fratca. 
Soria. 

Oſma. 
Avila. 
Placentiz. _ 
Corta. 


in the Kingdom of Portugal. 


In the Province called Extre Dowro & 


Minho. 
Lat 
Braga. 41 
Porto. 40 
Viana. 41 
Guimaranes. 41 
Amarantie, 41 
Melgaon. 41 
Valenſa de Minho. 41 
Ponte de Lima. 41 
Barcelos. 41 
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In the Province Tra los Montes. 


Fraganſa. 41 4 
Miranda. 41 1 
Caſſel Rodrigo. 40 3 
Villa' Real. 41 © 
Chaves. 41 4 
Spadacints. 40 5 
Pinhel. 40 2 
T. de Moncorvo. 40 5 
Marialva. 40 3 
Almeida. 40 1 
In the Pxovince of Beira. 
Coimbra, 39 5. 
P. Aveiro. 40 2 
Goes. 39 5 
Mira. 40 1 
Lamego« 49 5 
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12 
I2 
II 
II 
I2 
I2 
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IViſen. 

Gaar das 

Trancsſo. 

Caſtel Branco. 
Val. Verde. 

$S abugal, 

Idenba. 

Cape de Moudego. 


In the Province of Fftremadura. 


Lizbon. 
Almada. 
Setuval. 
Orem. 
Alemover, 
Eg. 
Leiria. 


\Tomar. 


Prnbete. 
Palmela- 
Azarzedas. 
Figuera. 

Sintra. 
Caſcales. 
Atalaia. 
Santarem« 
eAlmerin. 
Obedes. 

Berleng land. 
Rock of Libor. 
Cape de Spievel, 
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Lat. 
40 2 
40 © 
40 3 
39 3 
40 4 
40 © 
39 3 
39 5 


38 3 
38 2 
38 1 
39 3 
3d 5 
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In the Kingdom of old Caftile. 
Lat. 


Long. 
15 4 
145 
14 0 
I7 © 
I6 5 
I4& 2 
i3$S 
13 & 
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Lat. Lowg. | Lat. Long, 


Avis. 3384 111 
fn the Province of Alentejs. Aliaftiel. 37 2 103 
Evors- 33 © 11 x St. Fagode Cacem. 37 3 19 0 
Elvare 38 w ws 5 : 
Portalegro. 39 0 It 5 In the Kingdom of Algarve. 
Vills Vicoſa. 38 2 11 4 Silver. 36 5 10 2 
Beja, Or Bexa- 37 3 10 5 Lagos. 36 3 10 0 
Olivenza. 38 rt 11 5 Fare, 36 3 10 4 
Montalva. 39 1 11 5 Tavila. 36 4 11 0 
Eſftramoz. 38 2 11 2 CapeSt. Vincent. 353 pg 4 
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CnaPpe. V. 


France. 


RANCE is bounded on the Eaft by Italy, from which it is divided by 
[the River YVorand the Alper 3 by Savoy, Switzerland, the Franche Comte, 
Germany, and the Low- Conntries, whieh are likewiſe to the North of it, with 
#he Channel or Narrow Sea that divides it from England ; on the Welt by 
the Ocean, and on the South by the Pyrenean Hills and the Mediterranean. 
We ſhall firſt deſcribe its Provinces that are waſhed by the Ocean, proceeding 
from North to South. 

Picardie hath Amiens for its Capital City ; the other more conſiderable 
Towns are Abbeville, Perone, Roye, Corbie, St. Ouintin, Calais and Boulogne, 
which two are Sea-Ports 3 Soifſons, Laon, Beanvair, Montrucil, Dowrlans,Crecy, 
where Philip de Valois loſt a Battel to the Engliſh, Guiſe and Rhetel. 

ara hath Rowen its Capital 3 its other principal Towns are Ewrexx, 
Bayenx, Caen, Diepe, Conſtance, Auranche, and Havre de Grace. 

Bretagne whereof Rennes is the Capital City, Nantes, Vannes, S. Malo, Bean» 
port, Lantriguier, Breſt and Blaves, are its other Towns. : 

Poidtois contains PoiGiers its chief Towns, Luſon, Maillezais, Niord, Fonte- 
nay, Chaſteleraud: Rocbel is in the Aulnis. | 

Xaintouge hath for its Capital Xaintes, where ſome Poman Antiquities are 
ſtill to be (een 3 its other Towns are Blay and St, Fobn d' Angeli. 

Gnienne hath Bowrdeaux upon the Garonne for its principal City ; at the 
mouth of that River ſtands the Tower of Cordowan, a ſtately building, and 
ferves for a Sea Mark to Ships. Under the name of Guienxe ſeveral Countrics 
are comprehended, as the Agenois, where are Ages, Marmande, Clairac ; 
the Condomois , where arc Condom and Nerae. The County D* Armagnac, 
where are Anchand LeQoure 3 the County of Cominges, where are Bertrand, 
Coſerans and Lombez 3 the other Towns of Gujenne are Bazar, Ayres, Acqs 
and Bayonne. 
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The Baſſe Navarre lies at the foot of the Pyrenee: 3 its chief Towns arc 
Palais, and St. Fobn de Pied de Ports 

The Principality of Berx is likewiſe at the foot of theſe Mountains - its 
Capital is Pax, and the other Towns of any note, are Oleron and Leſcar. 

Bigorre hath Tarbes for its Capital; Bagweres is likewiſe conſiderable there, 
becauſe of its hot Baths trom whence it has its name. 

The County of Foix lies at the foot of the ſame Mountains beſides its 
chief Town of the ſame name, it hath the Town of Pamies. 

The County of Rowſjtln taken from the Spaniard has the ſame Situation, 
and Perpignan is its Capital. 

Lenguedoc comes next, and firetches along the Mediterranean which it 
hath to the South, being bounded on the North by the Mountains of 'Au- 
verge, The Rhofae divides it from Provence and Dawpbine on the Eaſt, and 
Grienne borders on it tothe Welt ; its Capital City is Thelouze, Montpelier is 
the next : the Biſhops ſeat was at Magzelonne, which is now ruined, nothing 
remaining but two Churches, It ſtood inan Ifle in the middle of a Pool os 
Lake, which hath Communication with the Sea. This is that Town which 
Ptolomy calls Agatbs, and which ſome Geographers take for Agde 3 but that 
Author calls this laft Agathopolis, near the Eraus, which removes all doubt : 
belides, that he calls Agatha an Iſle and City. Now there never was any 
City in an lile upon that Coaſt, except Maguelonne alone, which changed its 
name with the Fate and Wrack of the Roman Empire. It is ſomewhat firange 
that the greatet Geographers (ould have been ignorant of this which is fo 
£alic .to be perceived by any that will conſider Ptolomy and the Situation of 
that Country, _ I make this remark jn favour of Montpellier, which is enlar- 
ged by the Ruins of Mageelonnez enriched withits (poils, and adorned with 
its Biſhoprick which was transferred thither by Pope Pax the third, in the 
Reign of Fraxc# the fir(i, the Year one thouſand five hundred and thirty fix, 
The.other Towns of Longwedoc,arc Narboune, an ancient Roman Colony, as 
well as Niſmes,which by its ſtately Antiquities till fhews what was heretofore 
the ſplendorof that place ; There is an Amphitheatre, the molt entire of any 
thatiis to be ſeen of that kind in the World, a Royal Palace, and ſome other 
magnigcent Reliques of the Roman Age. - Four Leagues from this City is a 
ſtately AqueduQ, which 1s called the Pont deGuard, becauſe it is upon a River 
of that natne. Carcoſſon, Beſiers, Agde, Viviers and Beaucaire, famous for the 
Fair of Magdalene, arc the other Towns of this Province, which 1s one of 
the pleafanteſt in France. 

Prozence is divided from Langnedec,that lies to the Weſt of it,by the Rhoſae, 
and from the County of Nice, which it hath to the Eaſt, by the Far 3 and 
from Piemoyt by the Alpes, it hath the Mediterranean to the South, and Dau- 
phine tothe North: its chick Towns are Aix its Capital, Marſeilles, Arler, 
| Frejul , Thomlon one of the beſt Sca:Ports in France, Hieres and ſome 
others: St. Maxrmiz preſerves the Body of Mary Magdalen. 

The County of Venaiſſen that belongs to the Pope is ſhut in within the li- 
mits of this Province, its Towns aze Avignon, Carpentrar, Caveilon and 


Viiſon. 
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The Principality of Orange belonging to the Princes of the Houſe of Naſ- 


ſaw, who from thence have their Title, is inlocked within the County of 


Vensifſix» There is no conſiderable Town in it, but that of Orange, where 
are the Ruins of an Amphitheater, and a Triumphal Arch of Marius. 

| Dawpbine, which is divided from Languedoc by the Rhoſne,and from Piemout 
by the Alpes, containsthele principal Towns following ; Grenoble its Capi- 
tal, and Awbrun; this upon the Duraxee, and that upon the Iſere ; Viewns 
and Valence upon the Rhoſite, both very ancient, _.- 

The Lyonnois is to the North of Dawphine, and Lizfr, one of the greateſt 
and fairett Cities of France, is its Capital 3 is lituated on a point where the 
Saoue mingles its ſtill and gentle waters with the rapid ſtreams of the Rboſne ; 
it hath no other Towns ot great note, 

Breſſe is to the North of the Lyounois 3 its chick Towns are Boarg in Breſſe, 
Moniluecl, Pont de Vaux, and St. Julian. 

The Principality of Dombes, which belongs to Madameiſelle of Montpenſier, 
Coulin German to the King of France, is incloſed within Breſe ; the chict 
Town of it is Trevenx. 

The Dutchy of Burgundy lies Northward from the Lyonnois, between which 
and it, are the Reajolois, the chief Town whereot is Ville Franche, and the 
Maronnois, that takes its name from the Town of Maron : the chief Towns 
of Burgandyare Dijon the Capital, Authun an ancient Town, Chaloxs on the 
$S aone, Beawne, Semur and Langresy {ome place Sens and Auxerre here. 

Champaign hath Burgundy to the South, and Picardy to the North; its 
chict Towns are Rheins. Troyes, Chalons on the Marne, Bar on the Sein, Bar 
on the Axbe, Nogent, Chaumont in Baſigny and Foinville. Secing Champ #ign 
joyns Picardy, and that we began the Delcription of the Circuit of France by 
this, we will end it here, that we may vicw the middle of the Kingdom, 
and deſcribe the Provinces that lie there, proceeding from North to South, 

Brie lies to the Weſt of Champaign 3 its chiet Towns are Meanx, Province, 
Lagny, Bricomie-Robert. and Montereau. . 

France, properly ſo called, lies Weſt from Erie, and hath Picardy to the 
North 5 it comprehends the Prevoſtie and Vicecounty of Paris, the Iſle of 
France, ' the Valois, the Hexrepois, and the Gaſtinois : Pary is the Metropolis 
of all this Kingdom, the Refidence of the Kings, and one of the faireſt Cities 
in the World. In the Ifle of France is St. Denis, the burying place of the French 
Kings 3 Poifi, St Germain , and Montmorency are the other more remarkable 
Towns thereof. In the P alois are Creſpi, Senlzs ; and Beauvois, with the Beau- 
voiſis, is by ſome alſo placed there» In the Mewrepois are Melun, Corbeil, Mo- 
ret; in the Gaſtinois are Montargis, Nemours, Eſtampes, Milly,Chaſtillow and 
Fontainblcau, where the French King has a ſtatcly Houle in a vaſt Forreſt. 

The Beaxſſe hath for chief Towns, Orleans, Chartres, Dreux, Chafteaudun, 
V andoſme, Menn, Nogent le Roy and Blais. . 

: Perche hath tor principal Towns, Nogent Le Retrou, Moloſme and Mor» 
$agues: . 
Anjou hath Angiers, Saumenr and La Fleche. 
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Towrain hath Toxrs, which gives it the name, Amboiſe, Loches, Chinon, 
. where Rablais was born, Londan and ſome others. 

Sologne hath Remorantin, Gergeau and Sully. 

Berry, which is almoſt in the middle of Fraxce, hath Bourges its chict 
Town, Sancerre, Tſoudun, Vierzon, Dun Le Roy and Selles, 

The Niverncis hath Nevers. | 

The Bowrbonneis hath Muzlins, Bourbon L' Ancy, and Bourbon L' Archam- 
band. 

The Forreſt hath St. Eſftienxe de Feuran, Mont Briſon, Feurs, and Ronenne. 

Amnvergne is divided into the upper and lower in this are the Towns of 
Clermont, Ryons, Montferraud, and the Caſtle oft Montpenfier : in the upper, 
St. Flowr and Aurilbac. 

Lymoiſin hath Limoges its Capital Town, Segzy and Chalws, which are4n 
the upper3 and Twlles, Vzerche and Brive in the lower, called otherways La 
Marche. 

®xercy hath for Capital Cahorys, the other conſiderable Towns are Mon- 
tawban and Moiſſace 

Perigord hath Periguenx, Sarlat, Bergerac and Miremont. 

Rowvergne hath Rbodez, Ville Franche, and Millaud. 

The Angoulmois, Angouleſme, Chateau-neuf, Coignac and Farnac, where the 
bloody Battel was fought in time of Charles the Ninth, which bears that 
name, And this isa brict Deſcription of all the Provinces of France. 

We muſt now fee what Rivers water it. Thoſe that run into the Ocean 
are the Garoune, the Charente, the Loyre, the Sein and the Somme. Into the 
Mediterranean Sea,/the Aude, the Eraud, and the Rhoſnc. 

The Garonne hath its ſource in the Pyrenean Hills, rur.s through Guienne, 
paſſes by Thoulowze and Bourdeaux, receives into it the Ariege, the Lot, the 
Tarn and the Dordogne, and falls into the Ocean near to Bourdearux. 

The Charente pallcs by Ang: uleſme and Xaintes. 

The Loyre hath its Head in Languedoc, among the Mountains of Vivarezz 3 
from whence it enters into the Forrefts, and paſſes by Rowenne, where it be- 
gins to carry Boats, it runs through the Bourbonois, the Nivernois, Beauſſe, 
Tourain and Anjon, paſſes by N:vcrs, Orleans, Blois, Amboiſe, Tours, $aumeur, 
and entring alittle into Bretatgn, and having waſhcd Nantes, it dilcharges it 
ſelf into the Ocean, carrying with it the 4llier, the Clein, the Crewſe, the 
C ber, the Vienne, the Mayne, and many Rivulets, 

The Sein comes out of Burgundy, watcrs Champaign, the Ile of France 
and Normandy it paſſcs through Parz, and by Rowen, and being encreaſed 
by the Marne, the Towne, the Oyſe, and ſome other Rivers, it is embraced by 
the Ocean near Havre Pe- grace, 

The Somme {frings out of Picardy, runs through it, ard forſakes not that 
Provir.ce till it loſe it>{clt in the Ocean, after it hath waſhed Amicns, Abbeville, 
and (cveral other Towns of that Country, trom whence the Eſcaut, or Scheld, 
{privgs alſo, 

The 4ude comes fiomihe Pyrenean Mountains, and runs by Carcaſſmmne 
and Narbonnc. 
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The Eraxd comes from the Sevenes, and paſſcs by Agde, the Orb by Beziers, 

The Rhoſne has its ſource in Mount St. Gethard among the Alpes, runs 
through the Lake of Geneve, paſſes by Lyons, Vienne, Valence, under the Pons 
Se. Eſprit, by Aviguon, Beancaire, Arles. and receives into it the Sane, the 
Tere, the Droume, the Durance, the Ardeche, the Gardon 3 and by its Branches 
having made an Ifland which is called Camargne, (from Cajus Mariws, corrup- 
ting Caii Merii Ager, into Camargne,) it falls into the Mediterranean. 

Thereare in France fifteen Archbiſhopricks, and comprehending Avignon, 
Gxteen, which are Rowen, Toxrs, Bourdeaux, Anch, Thonlouze, Narbonne, Ay- 
les, Aix, Ambrun, Vienne, Lyons, Sens, Rheims, Paris, Bonrges and Avignon, 
and above an hundred Biſhopricks. 

There are ten ancicnt Parliaments which are eſtabliſhed at Paris, Rowen, 


Rennes, Bourdeanx, Pan, Thowlouze, Aix, Grenoble, Dijon and Metz, and two / 


new ones, the oneat Towruay for the French Conqueſis in the Netherlands, the 
other af Brſaxcon for thE Francht Comty, _ 

Its Ifl-s in tae Ocean are Belle In the Coaſt of Bretaizy; 3 Noirmoufteir 
on the Coaſt of * Pojtow 3 thie nd Oleron gn the Goalts of Aznis and 
Xaintotiges In | Hizeter, ob St. Margaret, and 
St. Henorat Of 

Its Mountains be 
Sevenes, which the. Ancients ca 
yet altered. 


— LEG are thoſe of Auvergye and 
TrCbenye, the name not much-as 


There Ay} Moincr Jars, or St. Claude, which is towards Switzer- 
land, "or. Fuwccilles, t $ the ſs of Laugres, 

The Catho —_ the publick Mt Religion in France, yet 
the Proceftant' is 5-pergiree® there :+ And thus, Reader; you have a ſhort 
draught of.a large and flouziſhing Ringdom, under the Dominionof a great 
and powerfal Pr 


Before we prooecd 40 Italy, we muſt paſs overinto Savoy, which is inclo- 
{cd within Prance** This Dutch y belonging to'a Prince, whe carries the Title 
of it, hath to Eats the Lake of 2 and Switzerland:, to the Eaſt 
Piement, and Dawpbine'(© the Satith ind'Welt 3 the chic f Towns of it ate 
Cbambrey its Ss | City, "Mommelian = Fonſigny PIN of Mori- 
exne, where \Rands," and the Torantwiſe;. 7.47 is, which are 
in the Alpes, the Duk E 6 of Savoy; #8 well-2s- Pitmont, and the 
Marquiſat of Salueer, -fi'whith'v ſpeaks in 'the Deſcription of Traly. 


Geneva lyi 206 debit riesfts nave, heretofore be- 
longed to the Duke of 


Redinto a Commonwealth, 


-Savey,- > er -owns-n0 Superior, and is ere- 
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of Geography 


A Table of the Longitudes and Latitudes of the principal places in the 


Kingdom of Prance. 


- In Picardy. 
Lat. 
Calais, 51 1 
Bologne. FO 5 
Abbeville, 5O 1 
Amzens. 49 5 
St, Quintin. 50 © 
Perone. SO © 
Oyk. 49 4 

In Normandy. 
Rowen. 49 3 
Diepe. SO © 
Havre de Grace. 49 4 
Lizenx. 48 5 
Carn. 49 2 
I'gny. 49 4 
Aurancher. 48 5 
Seez. 48 5 
Ile of Ferſey. 49 3 
Iſle of Gernſey- 49 4 

In Pardon. 
Poidicrs. 46. 4 
Vivonne, 46 3 
Rochel. 45 1 
Iſle of Re. 46 1 
Amboiſe, 47 2 
Gmerot, 46 © 
In the Ie de France. 
Parizr. 48 5 
Soyſſens. 49 3 
Forntainbleau. 48 3 


In Champaign. 


Sedan. . 49 5 
Kbecmer, 49 2 
Eſpernay. £9 © 
Chalous. 45S 4 
Troyes. I. 


Long. 
23 1 
23 I 
23 I 
23 4 
25 1 
24 4 
24 3 
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Lat. 
Bray. 48 3 
Ay. 49 © 
In Bretagne. 
St. Malo. 48 5 
Dit. 48 4 
Rennes. 48 © 
Treguier, 48 4 
Morlaix. 48 2 
St. Pol de Lion. 43 4 
Breſt. 43 © 
Pol David, 47 4 
Blawet. 47 3 
Vennes. 47 2 
Nantes. 47 2 
Macbeconr. 46 5 
Dieu. 46 4 
Iſle de Nermontier. 47 © 
Belle Iſle. 47 © 
Iſle de Uſſant. 48 1 
In Main« 
Manz. 48 © 
Suze. 47 5 
In Anjou 
Anger: 47 3 
Saumer 47 1 
Bange. 47 4 
Craon 47 5 
Torrs 47 2 
In Perche. 
Nogent Le Retrow. 48 2 
In the Nivernois. 
Newers. 46 5 
In the Orleannsis. 
Orleans. 47 4 
Blots. 47 4 
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In Bourgogne 
Lat. 
Dijon. 47 I 
Auxerre. 47 2 
Autun. 4% 4 
Chalon. 46 3 
Verdun. 46 4 
Maſcon. 46 © 
In Berry. 
Bourges. 47 © 
 Inthe Bourbonnois 
Monlins. 46 1 
| In the Axgamois. 
Angonleſme. 45 5 
In Saintonge. 
Saintes. 455 
Broitage. 45 4 
Iſle de Oleror. 45 5 
In the Liouwoir. 
Lyon. 45 4 
Ronanne. 455 
In Perigort. 
Perigeux. 45 2 
In Limofin. 
Limoges. 45 4 
In Owercy. 
Cahors. 44 2 
In Anvergne. 
S:, Flour. 44 4 
Merceur. 45 © 
Uſſon. 45 1 
Clermont. 45 3 
In Rovergue, 
Rodez. 44.1 
Eft 244. 41 4 
Vabres. 43 4 


Long. 
26 2 
24 4 
25 2 
26 1 
26 1 
26 © 


23 1 


24 2 


In Gaſcogny. 


Lat. 
Bourde aux. 44 5 
Bourg. 45 2 
Tour de Cordovane 45 3 
Cuſac. 45 2 
Albret. 44 2 
Aux. 43 4 
Lombes. 43 2 
Dax. 44 © 
Bayonne. 43 4 
In Low Navar. 
Pau. 43 2 
Tarke. 43 1 
St. Bertrant. 42 5 
In Languedoc. 
T bolouſe, 43 3 
Caſtres. 43 2 
£ arcaſſon. 43+0 
Narbone. 42 5 
Feziteres. 43 © 
Montpellier. - 43-1 
Niſmes. 43 2 
Vſer. 43 3 
Viviers. 44 © 
In Rowſillon. 
Perpignan. 42.1 
In Province. 
Freiuls. 43 © 
Tholon. 42 4 
Marſeille. 42 5 
Aix. 43 © 
Arles. 43 © 
Avignon. 43 3 
Orange. 43 4 
Siſterons - 43 5 
In Darfire. 
Vieune. 45 1 
Grenoble. 44 5 
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Lat. 


Valence. 44 3 


26 4 St, Paul, 
26 3 Embrun. 


St. Antoin., 44.5 


A Table of the Longitudes and Latitudes of the principal places in the 


In Savoy Proper. 
Lat. 
Chambery, 45 1 
Monmelian. 45 © 
Beufort- 45 Iz 
Alix. 45 2 
Rumilly. 45 3 
Conflens. 45 1 
Miolans. 45 1 
L' Eſchelles. 45 © 
In Bugey. 
St. Genis de Hoſte, 45 1 
Tenne. 45 2 


In Manuriexuns. 


La Chambre. 44 5 
St. Fean de Mauricn. 44 4 

dnNes 44 + 
Laſneburg. 44 5 
Mount Ceniz. 44 4 


Dukedom of Savoy, 


In the Tarantais. 


Lat. 

Long. Monſtiers. 45 1 
St. Facguieſme 45 os 

St. Marrice. 45 1 


In the Genevais. 


Geneva. 46 © 
dnnuecy. 495 4 
Alby, 45 3 
Thonne« 45 3 
In Fanſigny- 
La Bonne Ville. 45 4 
Cluſe. 45 4 
Salanche, 45 3 
In Chablais. 
Thonon. 46 © 
Ripaille, 46 © 
Evian. 46 © 
St. Fingos 46 © 
Aux, 455 


Long. 
28 1 
28 2 
28 3 


27 
27 
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Cyae. VI. 


Italy. 


TAL Y hath on the Weſt the River Var and the Alpes which divide it 
| from France, and the Mediterrayean Sea; it is divided trom Germany by 
the ſame Mountains on the Nosth, on part of which tide alfo is the Gult cf 
Venice : it hath tothe Eaſt the Jonian Sea, and to the South the Sea ot Twſca> 
»y. This Region reſembles the Leg and Thigh of a man, or (if you had 


rather) a Boot. 


The Apeunine Hills ſtretch along the whole length of it; and it is divided 


into ſeveral ſtates undcr the Dominion of divers Princes, 


The Pope poflefles 


the 
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” the Eccleſiaſtick State , in which ate the Campania of Rome, the Patrimony 
of St. Peter, the Dutchies of Spoleto, Vrbin and Fgrrara the Mark of Ancona, 
Komania and the Bowlogyois and in the Kingdom of Naples, the Dutchy of 
Bexevent. The King of Spain poſſeſſes the Kingdom of Naples, the Dutchy 
of Milan, and ſome places on the fide of Tuſcany, with the Marquiſat of Fj- 
al, on the Fronticrs of Genoa. The Duke of Florence is Malter of the grea- 
eclt part of Tuſcany. The Duke of Savoy holds Piemont, the Marquiſat of 
Salucer, and the County of Nice. The Duke of Parma, the Dutchies of 
Parma and Placentiz, and the Dutchy of Caſtro. The Duke of Mantua, the. | 
Dutchy of Mantuz and Monrferrat. The Duke of Modena, the Dutchies of | 
of Modena and Regio. The Prince of Mſſs the Principality that gives him 
the Title. Tke Prince of Mirandola,the Principality of the fame name, The 
Biſhop of Trent is Prince of his own Biſhoprick 2 it contains four Repub- 
licks, two that are great, to wit, of Venice and Gemva, and two leſſer, of 
Lucea and St. Mariz. The Republick of Venice poſſeſſes part of Itria, (the 
reſt belonging to the Houſe of Anftria_) Frioti, the Mark Treviſane, il Dogado, 
the Padcnan, the Feroneſe, the Vicentin, the Breſian, and the Bergamasrke. The 
Republick of Genos poſſifſes that which is called Riviera di Genoa that of 
Luccs but little, and that of St. Mariz lcfls. We are now to take a view of 
of all theſe States in order , Coaſting along by the Sea which environs that 
ſweet Country, and proceeding from Weſt to Eaft, 

Having paſſed the Var, we come into; the-County of Nice, wherein is a 
City of theſame name, and that of Villa Franca. 

Monaco which belongs to its own Prince z the Marquiſat of Final with a 
Town of the ſame name. 

The Riviera de Genoa, wherein are the Metropolis of Genoa, ( which is 
called in 1talian , La Superba, the Stately, and is ont of the moſt beautiful 
Towns in Italy,) $avona, Albenga, and lome others, 

Tuſcany is ſeparated from the Riviera de Genoa by La Macra 3 it reaches to 

: the Campania of Rowe on the Eaſt, and has that Sea which carries its name 
| on the South, and the Apennines on the North. The Duke of Florence who 
takcs the Title of great Duke of Twſcany, is Maſter of the greateſt part of it. 
The chict Towns 1n his Tcrritories are Florence, the Capital City, Piſa, Siena, 
 Valterra, Piſtoia, and Legors, a Sea-Port Town, The ſmall S'ate of the Re- 
| publick of Lacca, the Principality of Maſſa, and the Stato delli Prefidi, in 

WO which are the Towns Orbitello, Porto Hereole, and Piombino, that belong to 
: the King of Spain, are in Twſcanys as alſo the Dutchy of Caſtro, which be- 

longs to the Duke of Parma, having a Town of the ſame name, and the Pa- 

trimony of St Peter, wherein are Viter: o, Montefiaſcone, and ſome others; 

Aquapendente, Peruga near a Lake that bears its name. Orvieta ard Civita Vec- 

chia, a tair Port where the Pope keeps his Gallies, are likewiſe in Tuſcany. 
The Campania of Rome, in ancient times called Latinm, hath to the Ezſt 

Ls Terrad' Laroro of the Kingdom of Naples, to the South, the Sea, to the 

Welt 7»ſcaay, trom which it is (cparated by the Tibre, and tothe North A. 

bruzz1 its Capital City is Rome, {o tamous that none can compare with it : 

hcrctofore it gaye Laws to the whole World almoti, and at preſent extends 
its 
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its power farther than ever, ſeeing the Popes exerciſe their Authority in Ame- 
rics, where the Conſuls and Emperors of Rome were never known : There 
are many prints of its ancient plendor ſtill extant, as the Paxtbeon, which 
goes by the name of Sants Maria Rotruds, the Pillars of Trajan and Antonin, 
Amphitheaters, Baths, AqueduQts, and many other ſtately remains of An- 
tiquity, which by their Ruins publiſh the Reman Magniticence and Grandeur ; 
it ttands apon the Tiber, at the mouth of which River is the Town of Oftia. 
The other Towns of the Campania of Rome, are Tivoli, formerly Tybur, 
where are excellent Waters, Avagnia, Paleſtrine, which is the ancient Preneſte, 
Veletri, heretofore Velitre, where Auguſtus was born, Terracize, and (ome 
others. 

The Kingdom of Naples is bounded on the Weſt, by the State of the 
Church, and on all other fides by the Sea 3 to wit, the Sea of Tuſcany on the 
South, that of Tozia on the Eaſt, and the Gulf of Venice on the North : it 
is divided into (ſeveral Provinces; on the Twſcan Sea are, Terra di Lavoro, 
of which Naples is the Capital City, that hath a good Port, the others 
are, Gapous, Puſſoli, Cajette, and Baie that is ruined: The Principality 
wherein Salerne is; Calabria that contains Coſexuca and Regio. The Baſilicate 
and Principality of Tarento, lie on the Dyian Seaz and on the Gulf 
of Venice, the Country of Otranto, that has a Town of the ſame name, and 
the Land of Bari, in which are Bari and Brindifi; Apulia, wherein is Man- 
fredonia, Abruzzo, whereof the Capital Town is Aquila: And in that Pro- 
vince alſo is the Dutchy of Benevento that belongsto the Church, 

The Mark of Ancona lies likewiſe on the Gulf of Yenice, in which is a 
Town of the ſame name, and that of our Lady of Loretto, that is much fre- 
quented upon the account of Devotion. 

Next after comes Romania 3 its Capital City is Ravenns, and the others 
are, Faenſa Forli and Imola. 

The Boxlognois has Boxonia for its Capita), which is one of the faireft Cities 
of Italy : The Dutchy of Ferrara with its Metropolis of the ſame name is 
Situated on the Po. 

The Dutchy of Yenice, wherein is comprehended that delicate City buile 
upon Piles in the Sea. 

Frioli, where are Udena, and the Ruins of Aquilea. 

Iris, which belongs partly to the Venetians, and partly to the Archdukes 
of Axftria, bounds Italy on that fide 3 the chict Towns of it are, Cabod” Ttria, 
Tergeſte, Parentia and Pola. 

The Marque, or Mark Treviſane, hath Treviſa, Verona and Vicenſa. 

The Biſhoprick-of Trent ſtretches along the Alpes 3 and its chick City is 
famous for the lali Council held there : the Biſhoprick of Belloxz is in the lame 
Province alſo. 

The Dutchy of Milan hath the Alpes on the North, Piemont on the Welt, 
Parma on the South, and the Venetian State on the Eaſt, Milan its Capita), is 
one of the greateſt Towns of Europe, and its Galtle one of the beſt For» 
trefſes : in the ſame Province are alſo Pavia, Cremona, Novarra, Lodi, Como 
and Vigevans, The Mctiopolis of Piemont, is Tarin on the Po, a lovely = | 
where 
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where the Dukes of Savoy keep their Court $ Pignerol a ſirong place belong. 
ing to France, is in the ſame Province, Carmagnole is the chict Town of the 
Ma1quiſat of Salwces, as Caſal is in Montferrat. 

The Dutchics of Parma, Placentia, Modens and Regio, have their Capital 
Citics of the ſame names, 

The Duechy of Martz hath likewiſe a City of the ſame name, built in the 
middlc of a Lake on the River Mince. 

Theſe Datchics that we have now named, lie in that part of Italy which 
the Romans called Galliz Ciſalpina, becauſe the Gaules were planted there, 
and that as to them it-was on this ſide of the Alpes 3 it was afterwards called 
Lombardy, trom the Lombards that Conquered it, which name it till retains; 
it is on the South thut up by the Apennine Hills,the Alpes on the North and 
Welt, and by the Gult of Venice and the River Piſaura, or Fogliz, on the Eaſt, 
A great pait of the Venetian State lies in that Region, as Cremaaſtrong 
Town, Bergamo with its Territory, and Freſſe, or Briſciz, wirh its Depen- 
dances. 

The Dutchy of Spolzto, and that of St. Urbia, which belongs to the Holy 
Sce, have each-ot them a Capital Town of the ſame name, and are Situated 
upon the Apennine Mountains in the Center of Italy. In the firſt is the Town 
ot Aſiſe, where St. Francis was born within the (ccond is encloſed the little 
Republick of St. Marin, under the Protection of the Pope. 

The chict Rivers of Jtaly that fall into the Mediterranean, arc the Var, 
which rugs through the County of Nice, and divides it trom Provence 3 the 
Magra, which divides Liguria, called Riviera di- Genoz, tiom Tuſcany z the 
Arne, that paſſes by Flarence and Piſa; the Tiber, that runs by Rome, and 
is augmented by Teveroxe and Cbiars z the Garigliano, heretofore Liris, and 
the Velturno. 

Into the Gulf of Venice fall, Lof anto, Peſcara, and Tronto, which arein the 
Kingdom of Naples; tbe Foglia, that is is in the Mark of Ancona. 

Rubicon, at prclent, Piſatcllo, that heretofore divided Geallia Ciſalpina from 
the Welt of Italy. 

The Po, which is the greateſt River of Haly, andriſcs in Mount YViſo, one 
of the Alpes it paſſes by Turin, and through the Dutchy of Milan, goes into 
the Lands of Mantua, and Ferrara, and from thence into the Gulf of Femice ; 
having ſwallowed up in its paſſage the Doris, the Tezin, the Ads, the Oglio, 
the Miuce, the Taxer, and (cveral other Rivers, 

The Adize paſlcs by Trent and Veronas 

The Brent paſſes by Padua. | 

Tagliaments and Lizouſs waſh Friuli: Rizano Iftriz and Arſadivides it 
from Dalmatiz. 

There are conſiderable Lakes in Italy : in Lombardy is the Lake Major, 
heretofore called Verbanus, out of which comes the Tezin- 

The Lake of Como, ancicntly called Larius, out of which comes the Ada; 
the Lake of Iſſeo, whence comes the Oylizz the Lake of Lugano, and ar.0- 
ther called de Gardz, which produces the Mince, 
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:; In Tuſcany is the Lake Thraſimene, at preſent called the Lake of Perugia ; bo, . 
the Lake Yulſin, now of Bolſena, and the Lake of Braciano, heretofore Sabu- | 


TL12 


In the Campania of Rome, are the Lake Facin, the Lake Fundi, and the 


Lake Altbanus, now callcd Lago di Caſte!!'v Gandolfo. 


The chict Iſlands of this Country, are Elbe, Corfica, Sardinia, Tſchia, Ca- 


prea, Sicily, and ſome others, 


The Ifle of Elbe is near the Shoar of Tuſcany : it hath a Town called Cof- 
_— and a Mountain of Loadltone: it belongs partly to the great Duke 
O 


Tuſcany, and partly to the King of Spain. 


Corſic4 15 over againlt the Riviera of Genos, and belongs to that Republick , 


its chick Town is La Baſtia, and beſt Port that of St. Boniface. 


Sardinia is divided from Corſica by an rm of the Sea, it lies to the South 
of Corſica, and belongsto the King of Spain: the chict Town of it is Calari, 


and the others are Oriſtagna, Saſſari and Alpert. 


Near to Naples is the Ile of 1ſchzz, with a Fort of t! © {ame name, and 


Caprea, famous for the Relidence of Tiberius, is likewiſe 


Sicily is the greateſt Iſland of the Mediterranesn, it '+ 
Cto which it is thought to have becn anciently vii te! 
of the Sea, called the Fare of Meſſina; the chit T4 as ut it exe Palermo; its 
Capital,the Reſidence of the Viceroy, Miſſina, [rep aito, Cirgenti Syracuſa, and 
Catanea, near to which is the tamous Myuunt X.tnz that vomiteth out fire, 
called at preſent Mount Gibello: this Iſa» d bulongs to the King of Spain. * 

The lil:s of Lipare are not far from this, Come of which caft ouc F ice. 

In the Gulf of Venice, and near t& Mount Gargan, are the Iſles of Diome» 


_ deg, at preſent of Sautta Mariz del Trinita. 


The Mountains of Jt-ly ave the Alpes that limit it, and the Apennine Hills 
Nat fas trom Naples is Mount Veſwvius, which hath 
often caſt out Fire, but not 3t preſent, it is now called Monte di Sommo. 2nd 
produces excellent Wine, In Apulia is Mount Gargan, now di Santo Angelo. 

There is no Religion but the Roman Catholick profeſſed in /t2ly ; and the 


that run through it. 


leaſt Towns of it are Biſhopricks.. 


A Table of the Longitudes and Latitudes of the Principal Places in the 4 


t. In the Kingdom of Naples. 


Regio 


Cape Spartivento 


St. Severina 
Coſenſa 
Policaſtro 
Salerno 
Gallipoli 
Cirenza 


Territories of Italy. 

Lat. Long. Lat. 

Maters 40 4 
37 5 40 1 Tarauto 49 3 
37 4 4929 4 Otramo 40 1 
39 1 41 1 Frindifi 40 4 
39 3 40 3 Bari 41 3 
40 © 39 2 Benevent 41 1 
49 4 38 5 Manfredogia 41 4 
49 1 42 L Naples 49 5 
49 4 -40 1 Averſa 41 © 
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Lat. Long, 

Capus 41 1 38 2 
Gaetta 412 37 3 
Bojans 41 4 38 2 
Peſcars 424 35 1 
Chijetta 42 3 39 1 

2, Inthc Eſtate of che Church. 
Rome 41 4 36 3 
Oftia 41.3 36 $ 
Mont Fiaſcone 42 0 35 4 
Bracciano 414 35 © 
Civita Vecchia 413 35 4 
Orvietts 42 1 36 © 
_ Perugia 42 4 35 2 
Spaletto 42 4 36 1 
Narni 42 23 36 2 
Fermo 430 371 
Ancons 433 3% 5 
Loretto 433 37 © 
Urbino 433 353 
Fano 43 4 35 5 
Cagli 431 355 
Ravenus 44 0 34 5 
Rimini ' 43 5 351 
Ferrara 44 4 33 4 
Bolognia 44 © 34 © 
3+ In the Dukedom of Florence. 
Florence 43 © 34 2 
Piſftoya 43 1 34 © 
Scarpeis 43 3 34 2 
Lucea 143 0 33 3 
Piſe 42 4 331 
Legorn 42 3 33 2 
Siena 42 4 34 3 
Pienza 42 2 35 © 
Pzombiino Port 415 33 4 
Orbuell 413 350 
Port Hereale $52 34 © 
Maſſs 42 1 34 1 
4- In the Eftate of Venice. 

Fenice 45 2 34 4 
Adria Wo 34 3 
Padova 45 2 341 


Let. 
Verona 45 1 
Garda 45 2 
Breſcia 45-1 
Iſſto 45 © 
Bergama 45 2 
Palms Nova 46 1 
Treviſe 45 5 
Feltre 46 1 
Viceaſa 45 4 
Trieſte 46 © 
Citta Nova 45 1 
Pola 44 5 
Zara 44 3 
Sebenico 44 3 
Spalatta 44 © 
Narenza 44 © 

The Ifles. 
Corfu 38 4 
Cefalonia 36 5 
Zant 36 2 
5. In Piedmont. 
Twrin 44 2 
Suſa 44 4 
Aﬀte 44 © 30 2 
Nice 42 5 29 2 
Inurea 44 4 29 5 
Aoſta 452 291 
Monaco 42 5 29 4 
Pighero! 44 © 29 1 
Chier 44 1 30 © 
Foſſans 43 4 295 
Oneglia 43 0 301 
In Moniferrat. 

Caſal 44 2 30 3 
6. In the Dukidom of Milan. 
Milan 445 30 5 
Pavia 44 3 310 
Como 45 1 310 
Novars 44 5 30 3 
Lodi 44 5 31 4 
Bobbig 435 31 4 


Tortoua 
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Of Geography. 
Lat. Long. Lat. Long. 
Tortona 44 0 31 © Trapamo 36 5 36 0 
Ugogna 45 3 30 © Marſala 36 4 36 0 
Palermo 37 2 37 0 
7. In the Eſtate of Gena. Milazzo 38 0 39 2 
Cape de Mcll; 42 5 30 1 
Final 43 2 39 3 Ifles of Liparz. 
Genua $3 3 31 © Stromboli 38 4 39 1 
Lavagne 43 2 31 4 Felicar 380 37 5 
Lipari 38 2 38 5 
$. In the Dutchy of Modena. Volcano 38 1 38 4 
Modena 44 © 33 4 Alicur 38 0 37 3 
Reggio 44 © 33 © Vhtiea 380 36 4 
9. In the Dutchy of Mantua. In the Iſland of Sardizia. 
Maontua 44 5 33 1 Cagliari 37 5 32 3 
Uſtiano 44 5 32 3 Sarda 39 2 33 1 
Saſſari 39 2 31 4 
10, In the Dutchy of Parma. Algeri 39 © 31 4 
Parma 44 © 32 4 Oriſtagni 38 2 31 3 
Foronovo 43 5 32 3 VilladeJolefia 3973 22 9 
Placenza 44 1 31 5 
In the Iſland of Corſica. 
In the Kingdom of Sicily. : 
Fars 338 0 39 5 Bonifacio 40 © 32 3 
Meſſins 375 39 5 Mleria 410 32 3 
Termini 37 1 37 3 Baſtie 41 3 32 2 
Catania 37 © 39 2 CapeCorſo 415 32 2 
Auguſta 36 4 39 2 Calvi 41 n 32 © 
Syracuſa 26 2 39 2 Ajazzs 49 3 30 2 
Nota 35 5 39 1 Genarca 41 © 31 4 
Cape Paſſaro 35 4 39 4 
Agrigento or Girgenti 36 1 37 4 Ifleof Elba 41 4 33 3 
Mazars 36 3 36 3 Iſle Gorgons 42 2 323 4 
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Cnap. VII 
The Low-Countries. 


PROCEED we pals into Germany, we mult view the Low Countries, be- 
cauſe they lie between it and France. They have Germany to the Eaſt 
and North, thc Ocean to the Weſt, and France to the South, They are di- 
vided into ſeventeen Provinces, to wit, four Dutchies, ſeven Counties, five 
Signiories or Lordſhips, and the Marquiſat of the holy Empire. The 
Dutchies are Brabant, the Capital of which is Bruſſels, the Refidence of the 
Governours of the Low,Countries for the King ot Spain 3 its other Towns 
are Louvain, Antwerp, Beiſleduc, and many others, 

The Datchy of Limbourg, which hath a Capital of the ſame name, 

The Dutchy of Luxembourg which hath its principal Town of the ſame 
name alſo : its other confiderable Towns are 4rlon, Thionville, Danvilliers 
and Moytmedy. 

The Dutchy of Gzeldres that hath a Town likewiſe of the ſame name, and 
Nimeguen a place of importance. 

The County of Flanders hath Gbext for its Capital ; the other confiderable 
Towns are Bruges, Ipre, Courtray, and (upon the Sea) Slnſe, Newport, Oſtend, 
Dunkirk and Grazeline z which twolaſt belong to the Crown of France. 

The County of Artois hath Array for Capital, belonging likewiſe to F rance, 
the other Towns are Beaupaume, Bethune, and St. Omer, taken in the late 
Wars by the French. 2 

The County of Hainawlt has Mons for Capital, Valexcienger, Fouchain, 
Mariembourg and Landrecy. 

The County of Namur hath its Capital of the ſame name, Bouvines and 
Charlemont. 

The County of Zutphen hath its chicf Town of the ſme name alſo : it is 
comprehended under the Dutchy of Gueldres. 

The County of Holland hath very fair Cities, as Amficrd im its chief, Far- 
lem, Leyden, Nort, Roterdam, and leveral others. The Hague is buta Town, 
yet there the Aſſembly of the States, anc Court of the Prince of Orange are 
kept. 

The County of Zealand is compoſed of feveral Ifles, made by the branches 
cf the Eſcaut, or Sehbcld >, the chict is che Ile of Jalkeren , in which arc the 
Towns of Viiddleburg 2nd Fluſhing. 

Tie Maiquiſet ot the Holy Empire is no more but the City and Terr1cory 
of Antwerp, comprehended nil Br þ rt, 

The Signiory or Piovir cc of */alines contains Vikewiſe only tic Town of 
the Came name, with its Terntory inclo d witi'n Brabant. 

The Signiory or Province o: Uirecht h ith a large and bezutiful Town of 
tnc ſame name, and bulides Khenen, Amersfort, Nuntfort and 13h at Duerſtede. 
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The Signiory or Province of Over- Iſl is ſo called, becauſe in reſpet of 
the other Provinces of the Low-Corntries , it is on the other fide of the Je, 
which is a branch of the Kbine, and is by the Latins called Tranſiſtlana: its 
Towns are Deventer, Swoll, Campen, Stecnwick, Cowerden, and Oldenzeel. 

The Signiory or Province ot I/:ſt-Frieſland hath theſe remarkable Towns, 
Lewarden, Dockum, Franiker, Staveren, and Harlingen. 

The Signiory or Province of Groningen, hath the Town which gives it its 
name, and another ſmall Town called Dam. 

'The Low- Countries are watercd with pleaſant Rivers, which are the Scbeld, 
the Menſe, and the Rhizez the Scheld hath its Source in Picardy, paſics by I/a- 
lenciennes, Tonrnay, Ghent and Antwerp; and having embraccd the Ifl:s of 
Zealand, and received the ſupplies of the Lys, the Liexe, the Dender, the Ru- 
pel, and ſome other Rivers, it falls into the Occan. 

The Meuſe cometh from the Mount of Vauge in the Dioceſs of Laxgrer, 
paſſes by Charlemont, Bouvines, Namur, Maeſtricht, Grave, and joyning, with the 
Wahal, one of the Branches of the Rhine, it reccives the Sambre and ſome 
other Rivers, 

We (hall ſpeak of the Rhine when we treat of Germany. 

The nincteen Provinces, or Low-Conntries, falling tothe Crown of Spain 
by Mary, Heireſs of the Houſe of Burgundy, ſome of them Revoltcd, and 
erced themſelves into a Commonwea!lth, by the prame of the States of the 
Uitcd Provinces, commonly called the States of Hollayd ; they are compo- 
{ed of Holland, Zealind, Utrecht, Over- Tel, Weſt Frieſlind, Groningen, Guel- 
dres, and Zutphen. The Aſſembly of the States General is held at the Hague, 
and fince their ſettlement, the Princes of Orange have been the Generals of 
their Armies Calvins Reformation is the Religion publickly cfiabliſhed 3 


| but the Catholick, Lutheran, Anabaptiſt, Sccizizn, and many other Religions 


are tolerated there. 

The French in the late Wars Conquered many corfiderable places of the 
Spaniſh Netherlands, forme of which have bcen made over to that Crown, by 
the Spaniard, in the laſt Treaty of Peace concluded at Nimegzez fo that the 
Spaniſh Intcreſt in theſe Provinces is at preſent much impaired and weakened, 

Bctore we proceed further, it is to be obſerved, that the Cambreſts and Bi- 
foprick of Liege arc inclo{cd within the Low Countries. 

The Cambreſis lics between Artois and Hainawult , and hath Picardy.to the 
South : the City of Cambray that gives it the name is a ſpacious and fair: 
Town, belonging now to the French King, 

The Biſhoprick of Leige hath to the North and Weſt Brabaxt, Lnxemburg 
on the South, and Limbourg on the Eſt. The City of Leige is very fair and 
ſpacious, lying on the Merſe the Bilbop of it is Soveraign Prince of all his. 
Djocels, which comprchends the Dutchy of Bowillon, the Towns of Maſcyh and 
Tongresz With the Burzough of Spa, famous for.its Medicinal Waters, 
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A Table of the Lovgitudes and Latitudes of the principal places 
in the Netherlands. 


In the French Conqueſis in eFrtou. 


Lat. Long. 
Arras go 1 #33 
Lens 50 3. 24 © 
Bethune 50 4 23 5 
St. Pol $0 2 23 3 
Bapaumes 50 1 24 © 
Pa 50 I 23 4 
Renti 50 4 23 1 
Heſdin 3 23 2 
Teroane SO 4 23 2 
Lillers 50 4 23 4 
St, Omers SO 5 23 2 
Ayre 50 4 23 4 
St. Venant 50 4 23 5 

In Flanders. 
Graveling 511 231 
Bourbourg 51 0 23 1 
Merdyke SI 1 23 2 
Deenkirk = 323 3 
Winoxberg Wo 233 
Mont-Caſſel 50 5 23 4 
Armentiers SO 4 24 O 
Furnes = 23 $ 
Ipre SIO 24 I 
Poperingen St © 23 5 
Belle 50 5 24 0 
Warneton 50 5 24 1 
Conimes 50 5 24 2 
Warwick 5O 5 24 2 
Menin 505 24 3 
Lille 50 4 24 2 
Le Faſſee 50 3 24 © 
Orchies 50 3 24 3 
Tournay $0 4 24 4 
Dovay $O 2. 24 3 
St, Amand 503 24 4 
In Hannanlt. 

Conde 50 3 250 


Lat. Long. 
Valenciennes 5O2 24 F 
Bouchain - SO 1 '24 3 
Bavay 50 2 25 x 
Maubeuge 50 2 25 2 
Chymay 50 0 25 4 
Aveſnes SO 1 25 2 
D©meſnoy 50 2 25 © 
Landrecy 50 I 25 © 
Philipvilie 50 2 25 5 
Mariembourg 59.1 25 F 

Inthe County of Namoxr. 

Charlemont SO I 26 x 
Buillon 50 © 26 3 
Cambrey SO 1 24 3 
Chaſteau Cambreſis 500 245 
Crevecenr 50 0. 24 3 


In the Dukedom of Luxembourg. 


Thionville 49 3 27 4 
Montmedy 49 3 26 5 
Marville 49 3 27 © 
In the Spaniſh Flanders. 
Newport 513 24 0 
Dixmude 51 1 24 0 
Oftend 51 2 24 1 
Bruges $1 2. 24 2 
Courtray 50 5 24 3 
Gaunt FI 1 25 © 
Damm SI 2 24 2 
Blaukemburg SI 3 24 2 
Dendeymond 51 1 245 3 
Rupelmond gl 2 25 3 
Alsſt gl oO 25 3 
Ondenard gl © 25 © 
In Brabant. 

Bruſſels 5O 5 254 
Vilvorden g1 © 255 
Malines, or Mechlin ©1 1 
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7D Long. 
Antwerp 25 4 
Lovain 51 © 26 © 
Nivelle 50 4 254 
Gemblours 50 4 26 U 
Fudoign FO 4 26 2 
Tillemont $0 5 26 2 
Lewe 51 0 26 3 
Deiſt 51 1 26 2 
Arſcott 51 1 26 1 
Herentals gt 3 26 2 
Lire SI 2 26 © 

In Hannault. 
Hal 50 5 25 4 
Enghien 50 5 25 2 
Brain le Comte 50 4 25 3 
Mons $93 25 2 
 $t. Gniſlain g0 3 29 2 
Binch 50 3 25 3 
Ath 50 5 25 1 
Ligue 59 4 250 
In Namonr. 

Namour 590 3 26 2 
Bovines $0 2 26 1 
Charleroy 50 3 255 

In the Datchy of Limbarg. 
Limburg $04 27 3 
Myfrrickt Sl © 27 1 

In the Dutchy of Luxembonrg. 
Luxemboxrg 49 4 27 4 
Arlous 49 5 27 2 
Newchatel 49 5 26 5 
Marcbe 50 2 26 F 
Ls Roche $02 27 1 
Baſtoygne 50 0 27 2 

Inthe Country of Leige. 

Leige 50 4 27 © 
Huy 50 4 26 4 
Pinant 50 2 26 2 
St. Hubers 50 n 26 5 
St, Truyer 505 26 3 


Lat. 
Toxgres 5@ 5 
F ifett 50 5 
Haſſalt 51 © 
Maſeyck 51 1 


Long, 
26 5 
27 I 
26 4 
27 1 


In the Eſtates of the United Provin- 


ces in Flayderr. 


Cadſant SI 2 
Halſte 51 - ne. - 
Sas de Gaunt © SI 2 25 @ 
Lillo SI 3 25 3 
Stnce Sl 2 24 4 
. G, In Brabant. 
ergen oÞ 40am $1 2 
Breda $1 - - : 
Bois le duc $14 26 3 
Rongfeks 515 265 
Grave 515 27 © 
___ In Zeeland. 
evourg 1 33 2 
Fluſſing 513 24 5 
Helvees fluce 5l 5 25 2 
Brewer 1 haven L 4 250 
Brille $2 © 25 1 
Telen <1 4 25 2 
Somerdike) Sl! Ss a9 © 
Goree | SI 5 25.1 
In the Earldom of Holland. 
Amſterdam 52 3. 26 © 
Harlem 323 25 4 
Leyden 53 1 25 4 
Hagne $2 1 25 2 
Delfe $52 0 25 2 
Rotterdam $2 © 25 4 
—_ 515 255 
Gouda $2 1 25 5 
Gorcum 51 5 26 1 
Hewſden 51-5 26 2 
Gertrudenburg 514 26 © 
Mnyden 52 2 261 
Narden | 52-23 


26 3 
In 


Lat. Long. 
Alkmacr 525 255 
Medenblick 52 5 25 2 
Enkbuſen: 525 26 3 
Horn 52 5 26 1 
Edam' $2 4 26 1 
Menikidam 52 33 20 I 
In Weſt- Friefland. 
Lewarden 5$3 2 27 © 
Dockum 9» 3 271 
Staveren $31 26 4 
Harlingen $3 2 26 4 
Franiker 53 2 26 5 
Bolſvart 5312: 265 
In the Lordſhip of Croninger. 
Groningez $32 275 
Damm 53 3 28 © 
Delfzeil 53 3 281 
In the Lordſhip of Utrecht. 
Uirecht 52 1 26 2 
Amerzfort 52 2 26 4 
' In the Province of Over- 1(7l. 
Deventer $2 3 27 3 
Zowll 52 4z 27 2 
Camper 4s 27 $2 
Cowerdes 530 28 0 


In Nerth Holland. 


_ Lat. 
Oldenzeel 52 3 
Steenwick 53 © 
Meppel 52 5 


In-the Dutchy of Gaeldyez. 


— 


Cyap. 


Long. | 


28 2 


27 2 


77 3 


26 5 
27 1 
27 © 
27 2 
26 3 
26 4 
27 ©. 
27 0 
27 4 
27 3 
27 1 


27 3 
27 3 
28 © 
28 © 
27 5 
273 


26 © 
26 1 


: 26 3 


Harderwick 52 3 
Hattem 52 4 
Arnbeim 52 OL 
Sceukscouſe SL 5; 
Bommel cl 5 
Tiel Fi 5% 
Nimeguen 52 © 
Grave 5I 5 
Gueldreg 51 3 
Venlo 51 2 
Genep 515 
In the Earldom of Zatphen. 
Zutphen 52 2 
Doerburg 52 I 
Borkelo 52 2 
Groll 52 kr 
Brefart 52 © 
. Iſelbonrg Fl 5 
The Iſlands adjoyning, 
The Texel $3 1Z 
The Vlie $53 3 
Schelling 53 3; 
Ameland 53 4 


27 © 


VIII, 


Germany. 


(—_ has on the Eaft fide Pris, Poland, and Hungary 3 the Baltick 
Sea, Denmark, and Ocean on the North; on the Weſt the Low-Connries 


. and France, and the Alps, which divide it from Italy, on the South. On the 


Baltick Sea ar* Pomerania,- whereof Stetin is the Capital City, and Gripſuald 
and Colberg two others: The Dutchy of Meckelbourg, whereof the chict City 
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Upon the Ocean are the Dutchy of Holſace or Holſtein, in which are Ham- 
bourg and Lubeck. 

The County of Emden, called otherways Eaft- Frieſland, to diſtioguilh it 
from that whercot we {poke in the Low-Comntries 3 its chiet Town carrics 
allo the name of Emden: it has likewiſe another Town called Aurich. 

Along the Rhine upwards lies I/:/tphalia, whereot the moſt remarkable 
Towns are, Munſter, Paderborue, Socſt, Ereme, Oldembourg the Capital of a 
County of theſame name. 

The Dioccfles of Cologne, Mayence, and Treves, with their Metropolitan 
Cities of the ſame name 3 the Palatinate of the Rhine, whereof Heidelberg is 
the Capital City 3 the Dutchy of Baden 3 the Dioccflcs of Worms and Spire. 
High and Low Alſace 3 Strasbourg 1s the chict City of this, and Friſac and 
Fribonrg are the chick Towns of the other, which is one of the laſt Conqueſts 
of France. 

At the head of the Rhine, and in the Alps, are the Swiſſes, divided into 
thirteen Cantons, Zurich, Berne, Lucerne, Baſle, Schaffbruzen, Fribourg, Zug, 
Glaris, Switz, Appeuzel, Solcurre, Vaderwald and Uri, tnis laſt hath no 
Towns, but Altorf is its chict Burrowugh ; all the other Cancons have their 
names from their Capital Cities, and from that of Switz the people are callcd 
Switzers, and the Country Switzerland. 

The Country of Yalois lies along the Rboſne, and its chick City is Syon, the 
Biſhop whereof is a Temporal Lord. 

The Griſons are unitcd with the Swiſſes, and Core is their Capital City : 
Along the Danube are Suabia,which comprehends the Dutchy of JYittemberg, 
the chicf Towns whereof are Twubingeand Stutgard: in Swabia, properly lo 
called, are Anibonrg, Vime and Nordlingen. 

The Dutchy of Bavaria, whereot the Capital is Mwnich the other Cities 
are Saltsbeurg , Ratisbonne and Ingolſtat : and in the Palatinat of Bavaria, 
Amberg its Capital, and Nuremberg, an Imperial City. 

The Arch-Dutchy of Auſtria is to the Eaſt of Bavaria; its Metropolis is 
Vienna, the uſual Reſidence of the Emperor, The County ot Tirol is to 
the South of Bavaria, it hath a City of the ſame name, but 1yſprick is the 
Capita) thereof. 

Stiria hath Grats > Carizthis hath St. Veit and Villuch; and Carniola, 
Laubach for its Capital: theſe Provinces, as well as the County of Tirol, 
belong to the Arch-Dukes of Auſtria, and lie Southward of that Arch- 
Dutchy. 

Then going from South to North, beyond Auſtria, lie Moravia, with O!- 
mntz its Capital City. 

Silefia, that hath Vraiſlavia, commonly called Byeſlax, for its Metropolis. 

The Marquiſat of Brandibourg, divided into two Marches, the ancient, 
in which is Brandenbourg, and the new, wherein is Francfort upon the Oder, 
which are their Capitals; but the Relidence of theis Prince is commanly at 
Berlin. 

Saxony is in the heart of Germany, divided into the Upper, where is Wit- 
temberg, and the Lower, wherein is Hal, : | 
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The Dutchies of Brunſwick, and Lunenbourg, arc comprehended in the lower 
Saxony, with the Cities of the ſame name. 

The Marquiſat of Miſnia , wherein Dreſden and Leipfich are; and the 
County of Mansfield, with its Capital of the lame name, arc in lower Sax- 
ony allo. 

Sſns a Lantgraviat, hath for Capital Erfurt, which is the greateſt 
City in Germany, and another Town called Fena. 

The Lantgraviat of Heſſe, hath Caſſel and Marprg. 

The Dutchy of Franconia hath for Metropolis Wirtzhowrg ; its other chick 
Towns are Bambcrg, and Francfort on the Main, where the Emperor is 
choſen, 

The Kingdom of Bohemia is almoſt in the middle of Germany, and its Ca- 
Pital City is Pragre, 

The chief Rivers of Germany are the Rhine, the Ems, the Ieſer, and the 
Elbe, which diſcharge them(clves in the Ocean z the Oder in the Baltick, and 
the Danwube in the Ewxine Seas, 

The Rbine cometh from the Alpes, and hath its Source in the Mount Saint 
Gotard, from whence the Rboſne and Teſin ſpring alſo; it runs through Smit- 
zerland and the Lake of Conſtance, paſſcth by Schaffouſen and Boſle, continues 
its courſe through Alſace, by Briſac, Strarbonrg, Spire and Wormes : through 
the palatinate, by Mayence and Cologne 3 and having ſent out {cyeral Branches, 
and received the Moſelle that paſſeth by Treves, the Necker, that paſſeth by 
Heidelberg, and the Main that joyns it at Mayence: one of its Branches 
called the Mabal mingling with the Mexſe, at length in Hlaxd it loſeth it 
{:1f in the Sca, 

The Ems runs through Fricſcland, and paſſeth by the Town of Emdem : 
the Weſer watcreth Weſtphalia, and paſſes near to Breme. 

The Elbe hath its Fountains in Bobemiz, aud runs through both Saxonies 
and the Datchy of Holfteiz, and having waſhed Hambzrg, and received the 
Molds that runs by Prague ; the Sal, the Spree, and ſome other Rivers, it 
talleth into the Ocean. 

The Oder pafles by Francfort and Stetin, and emptics it (elf into the Baltick 
Sea. 

The Dannhe riſeth in the Dutchy of IYitemberg, paſſeth through S#2biz, 
B:raria, Auſtriz, Hungary, Seruviz, Bulgari2, and by ſeveral mouths it dil- 
charges it ſelt into the Black Sea; after that it hath watered VIme, Ratuboune, 
Vienna, and received in a great many other Rivers, the chick whereof are 
_— the Drave, the Save and the Tibiſque. 

here are but fix Archbiſhaps in Germany, to wit, the three EleQors of 
Afayence, Cologne and Treves;z the Archbilhops of M:gdebourg, Breme and 
Saltzbowrg ; there are in Germany, free and Imperial Cities, and the Hans 
Towns for Commetce : the States of the Empire, which arc called Dicts, 
meet 'aifually at Ratisboune. The Emperor is head of the Empire, he is cho- 
at Francfort,and has his uſual Refidence at Vienna : he is Catholick, but ſcve- 
ral Pcinces of the Ernpire are Calvinilts, . and others Lutherans, 
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There were in former times but ſeven EleQtors, three Ecclfiiltick, who 
are the Archbiſhops of Mayence, Cologn, and Trerves; the Duke ot Saxony, the 
Marqueſs of Praudebenrg, the Count Palatine, and the King of Bobemia : 
but the JunQure of times hath occaſioned the addition of an cighth, who is 
the Duke of Bavaris. 


A Table of the Longitudes and Latitudes of the principal Cities and 
Towns of Germany. 


Lat. 
In Auſtria. 

Vienna 48 2 

Lintz 48 2 

Ens 48 1 

Loſenſtcin 48 © 

In Tyrol 

Inſpruck 47 © 

Landcck 46 3 
In Carinthia. 

St. Veit 47 © 
In Styria. 

Gratz 47 1 

Pettaw 46 4 

Schow 47 3 
In Carniola. 

Lawbach 46 2 
In Fobemia. 

Pragne 50 © 

Komigin-gratz 5O © 

Rlataw 49 3 

Satz SO I 
In Moraviz 

Olmutz 49 4 

Brinn 49 1 
In $ileſ12- 

Teſchen 49 4 

Oppelen 5O 2 

Breſlaw Fl © 


Long. 


oo) 
Q 
mA ww 85 
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Lat. 
Namflaw Fi © 
Glogaw Sl 4 
In Brandenbourg. 
Frankfort a. Oder 52 2 
Land4berg 52 5 
Kuftrin 52 3 
Berlin 52 4 
Steindel 62 5 
Havelburg 52 5 
In Mecklembarg. 
Lubeck 54 1 
Wiſmar 54 1 
Roſtock 54 1 
Guftrow 54 © 


In Pomerauis. 


Bergen in F. Rugen 54 '2 
Stralſund 54 1 
Stetin 53 2 
Dam 53 3 
Stargard 53 1 
Colberg 53 5 


Munick 48 © 
Saltzburg 47 5 
Paſſaw 48 3 
Ratisbon 48 5 
Landſhutt 48 2 
Ingolftat 48 4 
Amberg 49 2 
Ulm 48 3 
Norlingen 4% 5 
E 3 
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In Sabia. 
Ausburg 48 1 
Effingen 43-3 
Friburg 47 5 
Briſac 48 © 
Hall 49 1 
Hailbrun 49 © 

In Alſatia. 
Hagnenaw 48 4 
Strarbourg 48 3 

In the Palatinate. 

Heydelburg 49 2 
Formes 49 3 
Spire 49 © 
Phillipsburg 49 5 
Treves 49 4 
Mayence 49 4 


In Frayoenia. 


Franefort 49 5 
Henneburg 5O 3 
Schwinfort 50 © 
Bamburg 49 5 
Nurenburg 49 3 
Cullemback 50 © 
In Hoſſa. 
Marpurg 50 4 
Fridburg 50 I 
Caſſet 51 1 
X In Colog. 
Cologn , 50 4 
Bonne 50 3 
In Clever. 
Cleves 51 3 
Juliers 50 4 
Duſſeldorp 5l © 
In Weſtphalia. 
Munſter 52 © 
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Paderborn 


Oſnaburg 52 
Embden 53 
Norden 53 
In Bremen. 
Breme 53 
Ferden 52 
Hamburg 53 
Stade | 54 
Ia Lunenburg. 
Luneburg 53 
In Bruvſwick, 
Brusſwick, 52 
Goſlar 51 
Hildiſheim 52 
Nyenburg 52 
In Turingia- 
Erfort 5O 
In Saxony. 
Dreſden $1 
Leipfick SI 
Wittenburg FI 
Minden $I 
Brotten $1 


Bantzen SI 
Cotbutz, 51 
Brybutz Fl 


OH -— 0 


+». - Ah 


5 


ww u=wH = 0 


Vs þ » 


dv» O un Wo + W Oh v0 


WW Naw 


wv 


— 


In the Cantons of Swiſerland. 


1. In the Canton of Zarick, 


Zurich 47 
Kiburg 47 
£ndilfrugen 47 


I 
I 
2 


2 


Zo 


2 


39 4 
3 
In 


30 
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2+ In the Canton of Bery. $. Canton of Glaris. 
Lat. Long. 
Lat. Long. Glaris 46 4 390 5 
Bern 4% 5 29 © 
Thun 46 3 29 2 9. Canton of Baſle. 
Aarburg 46 5 28 5 Baſe 47 3 202 
3. Canton of Lucern. 10, Canton of Friburg. 
Lucern 46 4 30 © Friburg 46 3 28 4 
Montenach 46 3 28 3 
4. Canton of Uri Gruieres 46 2 28 4 
Altorf. 46 3 30 3 


11, Canton of Solenrre. 
5, Canton of Schwits. Solemrre 47 1 290 
Schwits; 46 4 30 2 
12. Canton of Schaff buſen. 


6. Canton of Uaderwald. Schaffbuſen 47 3 30 3 

Stantz . 46 3 31 © Stein 4/7 3 304 
7. Canton of Zug. 13. Canton of Appenzel. 

Zugs 46 5 3o 1 Appenzel 46 4 31 2 


Cyae. IX. 


The Dutchies of Cleves, Juliers, Lorrain, and 
the County of Burgundy. 


HE Dutchies of Cleves and Fuliers are Situated between the Rhine and 

the Mcuſe, and might be reckoned amongſt the Provinces of Germany 3 

that of Cleves has a Mctropolis of the ſame name, and «it:xr contiderable 

places, as Santen, Calcar, Grefbuſen on this fide the Rhine, and Disbourg and 
Embruch on the other fide, 

The Dutchy of {xliers has its name from the chief City thereof; it hath 
alſo Perge and Duery, Aix la Chapelie is in this Dutchy, and there Charle- 
maign kept his uſual Reſidence 3 it was the ſeat of his Empire, and the place 
of his Burial : Hc Beautificd it with many ſtately Buildings, with a Church 
Dedicaccd to the Holy Virgin, that (till remains, and a Palace, which in the 
time of Charles the Bald, in the Year cight hundred and eighty one , was by 
the Fury of the Normans reduced to Afhes, It hath Mineral Waters about 
it, proper for the Cure of ſeveral Maladies, from whence it took its Latin 
name, Aquisgranum, the Germairs all it Acken, and a third of it belongs to 
the. Duke of Fuliers = 
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Cnay. IX, 


In the Franche County. 


Lat. 
Beſanſon 47 1 
Dole _ —_— 
Salines 46 5 
St. Clad 46 1 
Grey 47 17 
Veſoul 47 4 
Moxt Belliard 47 4 
Lure 47 4 
Poligny 46 4 
Bleterans 46 25 
Granville 47 2 
In Lorrain. 
Nancy 4% 5 
St. Nicholas 48 4} 
Cbaligny 48 4 
Moyen 48 3 
Marſal 49 © 


Long. 
27 2 
26 4 
27 2 
27 3 
26 4 
27 3 
28 2 
27 5 
27 © 
26 4 
27 1 


Rofiers or Salines 


Blamont 
Remerimont 
Tonl 


Faudemont 


Pont a Mowſon 


Metg 


V, andrevauge 


Sarbruck 
Nomeny 
Pbaltiburg 
St. -Dien 
La Mothe 
Newchatel 
Verdun - 
St. Michael 
Conflans 
Barleduc 
Eſpinal 
Sarbourg. 


Lat. 


443 4 


48 43 


The Dirtchy of Loyrain may be reckoned among the Provinces of France, 
bemg now 1n the poſſeſſion of that King 3 its Capital City is Nancy, the other 
Towns thereof are Marſal, Saint Nicholas, Pont @ Mouſon and (ome others : 
Mets, Toul and Verdun are likewiſe in Loryaiv, and belong to the Freech 


wt County of Burgundy, called the Franche-Comnty, lies to the Eaſt of 
a Dutchy of the ſame name belonging to Fraxcez but the County belonged 
formerly to the King of Spaiz, though lately Conquered by France : The 
chief Towns of it arc Dole, the Capital, Bexa#ſou, an Imperial City, Veſoul, 
Grez,, Cromay, Salins, Arbois, Poligny, Nozeret and others, The Doux al weet 
River, watcrs that Country, and paſſes by Dole: it afterwards loſes it (elf in 
the Saoxe, which divides the Dutchy of Burgandytrom the County, 


A Table of the Longitudes and Latitudes of rhe principal places in the 
Franche Comty and Lorrain. 


Long. 
"1 
29 © 
28 4 
27 4 
27 5 
27 5 
28 © 
28 4 
29 © 
27 4 
29 2 
29 © 
27] 3 
27 3 
27 1 
27 2 
27 4 
26 5 
28 3 
29 © 
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Crae, X. 
Hungary. 


HE Kingdom of Hungary hath Traufilvaxiaon the Eaſt, Poland on the 

North, on the Wcit Moravia, Anſtria, and Stiria, Provinces of Germa- 
ny, and Boſnia and Servis on the South : the beſi part of it is under the Do- 
minion of the Twrk,, the reſt belongs to the Emperor, who is called King 
thereof; its chick Cities are Fuda the Capital, which the Germans call Offer, 
$trigonia, which they call Gran, Alba Regal, five Churches, Caniſe, Favarin or 
Rab, Gomorre, Presbourg, and ſome others. This lovely Country hath been 
the Theatre of much Chriſtian and Turkiſh blood, which hath dycd the 
Rivers of Mariſþ and Rab, that falls into the Dauwbe, which runs through 
the middle of this Kingdom, 


A Table of the Longitudes and Latitudes of the principal places in 


Hungary. 

Hungarea, Chriſtiau and Turkiſh, Eſclavonias 

Lat. Long. Lat. Long. 
Pretburg 48 2 40 1 IWWariſdin 45 3 39 3 
Zerdahell 48 © 40 3 Zaarab 46 © 40 © 
Raab 47 5 41 © Novigrad 46 1 39 2 
Lynback, 47 © 39 3 Fort deSerin 46 3 40 © 
Thara 47 © 41 1 
Eckeneck "& xXx_= Croatia. 
IVeubrun 47 1 40 4 Carliſtad 4585.85. 3v 5 
Carporgack 46 5 40 0 Serix 45 4 39 3 
Sarwar 47 3 49 1 Rerſtin 953 3 Joi 
Tyrna 438 5 490.3 
Newſol 45 3 42 0 Morloquia. 
Fill 45 0 42 3 Zegna 451 38 4 
Porn 48 3 43 1 Modruſti 45 2 38 5 
Ceſſiris * 43 4 43 4 Ouglin 45 2 385 
Tokay 43 © 43 4 Tevſack 453 375 
Zarmar 47 4 45 2 
Zygeab 482 45 4 Hungaria Turkiſh, 
Ungivar 44 4 43 3 
Periges 48 2 45 5 Betwixt Danube and Drew. 
Eperies 49 © 43 4 Canfia 46 4 40 © 
Mun 438 4 42 4 Alba Reg.or PIE a. 
Leutch 49 © 43 © ſinkirg. 47 4 


Petche 
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Lat. Long+ Betu ixt Mariſh and Danub. 
Petche or 5 Eccles, 46 1 42 1 Lat. Long. 
Mubacz 46 1 43 © Chonad 46 2 44 1 
Buda, Offen, Peſt 47 1 42 2 Temeſwar 455 44 4 
Gran. Strigon 47 4 41 4 Spa 46 I 45 1 
Beckokerke 453 440 
Betwixt Daxub and Tibiſch Trena 45 4 46 2 
Zeged 6 4 © 
Zohwock ha : + 5 Eſclavonia Turkiſh. 
Hat an 47 2 + 42 4 Potega 45 4 41 1 
Agria 48 © 43 © Zahocy 46 © 40 3 
Friſtat 47 3 42 o© Paſſaw 46 © 40 2 
Newhaftel 48 1 41 © Arky 45 2 41 4 


Betwixt Tibiſþand Mariſh. = Croatia. 
Waradin 47 © 45 © Wibitz 451 395 
Fekyn 46 5 44 0 Siſſg 455 39 4 
Solmos 45 2 46 2 Dubitz 45 4 40 3 
Gyula 45.4 44 4 Pelay 451 39 3 
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Cray. XI. 


 Tranſvania, Moldavia , Walachia and Beſſa- 
rabia. 


T HESE four Provinces which are under the Power of the Turk lye on 
+ the North fide of the Danube. 

Tranfilvania hath to the Eaſt Moldavia and Falachia, to the South and 
Weſt Hungary and Walachia, and to the North the Territories of Poland; 
its chief Cities are Hermenſftadt, Crouſtadt, Clanſembourg , and VV afterhely : 
its Rivers are Mariſh, Aluta, and the Tibiſque- 

Moldavia hath to the Eaſt Beſſtyabia and Bulgaria, to the South IPalachia, 
to the Weſt Traxſfilvania and Falachis and to the North Podsliz and Volbinia 3 
its Capital City is Joſi ; the Pruth watercth it, and the Danube divides it from 
Bulgaria. 

IP alachia hath to the Eaſt and North Moldavia, to the Weſt Tranfilvania, 
and to the South Bulgaria, from which it is divided by the Daxwbe ; its Capi- 
tal City is Tergoutsk, 

Befſsrabia hath to the Eaſt the Black Sea, Podoliz to the North, to the Weſt 
Moldavis, and Bulgaris and the Mouths of the Dazwbe to the South ; Billagroe 
at the Mouth of the Neiſftey is one of its chicf Towns, 


A 
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Tranſilvania« 
Lat. 
Bcrenſayd E 2 
Weſſenburg, or Albat, 

Fulia KY 
Kerezbauta pf 5 
C—_—_— or Cola|- uf1 47 1 
Zygeth 41 5 
Medmwiſh 47 2 
Stepbunople 47 1 
Vaſarl el 47 3 

Czyck 47 4 
Kiſdy 47 3 
Newmark 47 3 
Tords 47 2 
Dees | 43 3 
Chiche 47 4 
Zatmurbania 48 © 
Rodna 48 © 
Tekendorph 47 4 
Rotbmbarn 46 4 

Moldavis. 
Soczowa 47 3 
Targored 46 5 
Jaſy 47 3 
Sereth 49 5 
Pudna 


45 3 


A Table of the Longitudes and Latitudes of the principal places in Tranſ#- 
vanis, Moldavia, Walachia, Beſſarabia, and Petit-Tartaria. 


Lang. 
51 4 


47 © 
47 5 
49 4 
FO 1 


49 3 


54 1 
59 3 
55 2 
55 4 


Lat. 

Burlach 46 2 

IWalachiz. 
Orano 45 © 
Zelatna 45 3 
T arvis 45 5 
Ermiſtat 45 © 
Braiſlaw 46 3 

Beſſarabia. 
Tekyn 47 4 
Bicelegrod 47 3 
Kilia Novus 46 © 
Kiliaſtry 46 4 
Tartars upon the mouth of the Nieper. 
Gracow 
Kudack 
Stirlnicza 


Crim Tartars neer the Lake Meotis, or 


Petit Tartary+ 
Tartaria Precop. 
Capha Turk 47 1 
Baſicſara 47 5 
Strayt or Precop 49 © 
Kerct 


497 3 
Azow or Aſack Turkiſh 51 2 
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Crap. XII. 
Sclavonia , Boſmia , Servia, Bulgaria and Ro- 


mania. 


| Bums = and Dalmatis are but a part of that which was anciently called 
 Thirium, and lince Sclavonia, from the Selavonians that ſeated themſelves 
there : it comprehended belides, Croatia, $tiria, Carmthia, Carniola, and many 
other Provinces bordering on the Daxube and Adriatick Sea. 

Dalmatia hath to the Welt Tris, to the North Croatia, to the Eaſt Albania, 
and to the South the Gulf of Yenice : the moſt remarkable Towns of it are 
Zara, Sebenico, Spalatro, which belong to the Venetians, and Raguza which 
is taken for the ancient Epidayrus, and is a {mall Republick, Tributary to 
the Turk. 

The Capital City of Croatia is Gradiſchia: of Boſnia, Belgrade. 

Servia hath Semandria,and Bulgaria, Sophia : tor its Capital theſe two Pro- 
vincesare the ancient Mafia. 

Romania, heretofore called Thrace, hath Conſtantinople for its Metropolis; 
It was anciently called Bizantium, and was the Scat of the Grecian Emperors, 
as it is at preſent of the Ottoman: it is Situated on the Byſphorus of Thrace, 
called now the Channel of the Black Sea, and is one of the taireti and largelt 
Cities in the World, The ſtately remains of the Church of St. Sophia, built 
by Faſtinian, and now converted into a Moſque, are to be ſeen thergy/ with 
the Seraglio, which is the Palace of the Grand Seignior, and one of the faireſt 
in the. World. The other Cities of that Country are Adrianople, Philippopoli, 
Philippi, Trajanopoli, Gallipoli, and Seſtos on the Helleſpont, oppolite to Abides 
in Afia, where are two Cafiles called the Bardanelh, which detend the paſſage 
tQ the Sea.of Marmors and Conſtantinople. 
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Cnare. XIII. 
Greece, 


NDER the name of Greece were anciently comprehended, Macedonis, 

Epirus, Theſſaly, Phocis, Beotia, Achaia, Peloponeſus, and fome other 
Provinees which have now loſt both names and their limits: they are en- 
vironed by the Egean Sea or Archipelago on the Eaft, by the Cretan or Seca of 
Candy on the South, by the Tonian and Adriatick Scas on the Weſt, and Meſis 
on the North, 

The chief Towns of Macedonia, are Salonichi, heretofore Theſſalonica, Pells 
famous for the birth of Alexander, and Stagira for that of Ariftetle. Mount 
Athos, now called Monte-Santo, and the River Strimon are in this Province. 

Crois is the Capital of Albania, heretofore called Epirusz its other Towns 
are Durazzo, La Valowa and \ cntart. 

The Cities of Theſſaly are Lariſſa and Pharſaliz, whoſe Fields were dyed 
with the Roman blood in that famous Battel whercin Ceſar overcame Pompey 3 
there is the River Peneus, and the Valley of Tempe, the Mounts Olympus, Offz 
and Peliox, fo Celebrated in the Writings of the ancient Poets. 

Phzci had in ancient times the City ot Delphos, with the Temple of Apollo, 
renowned for its Oracle all the World over 3 there you may ſee the Mount 
Parnaſſus, herctofore Sacred to the Muſes, and (o Celebrated by the Pocts, 
now inhabited by nothing but ignorance and Barbariſm. 

Thebes was the Capital of Beotia, where Bacchus, Hercules and Pindar were 
born. N 

Attica was the chief Province of Achaiz, and in it was Athens, the Nurſery 
of many great Mcn 3 it was the Reſidence of the Learned and the Heroes : 
there remain in it now but ſome pititul ruinous places, which are called Se- 
tines, Megara. Elenſis, and ſome others. 

Pelopeneſus, called at preſent Morea, is almoſt and Ifland joyned to Achais 
by a Neck of Land, which was called the Ithmas of Corinth, from the adjoyn- 
ing City of that name : the other Towns were Mycene, Argos, Sycione, Piſa, 
(where the Olympick, Games were Celebrated, and where that famous Statue 
of Fupiter Olympus tiood, which was reckoned one of the ſeven wonders of 
the World,) Sparta or Lacedemon, all Famous and Learned Cities, but now 
buried under their own Ruins and Barbarity, as all Greece is, which though 
heretofore the School of the Liberal arts and Sciences, is now plunged into 
an abyſs of ignorance, and groans under the Tyranny of the Turks. Theſe 
follow the Religion of their Prophet Mabomet, and the Native Greeks that of 
the Greck, Church. 
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In Boſaia. 
Lat. 
Sarais 44 4 
Faicza 44 4 
Bagnialuc 44 © 
Ternovzz4 44 2 
In Servia- 
Priſtina 43 2 
Novibazar 43 2 
Drin 43 3 
Semandrie 44 2 
In Bulgaria. 
Nizz42 43 4 
Guiſtadile 44 © 
Viddin 44 5 
Nigeboli 44 © 
Uzckub 43 © 
Sofie 43 © 
Hareſgred 44 © 
Axiopolt 45 © 
Siiſtra 43 3 


In Romanias 


Conſtantinople, or 

+ pwr $43 i 
Chiorkick 43 © 
Gallipol3 41 4 
Adrianople 43 1 
Eſchibaba 44 I 
Trajanople 62 3 
Nicepoli 42 2 
Kirkliſs 43 3 
Caridio 41 3 
Meſembria 44 4 
Soft 41 1 
Varna 45 0" 
Tomi 45 4 
Siliftria 45 2 
Zelni 44 4 


A Table of the Longitudes and Latitudes of the principal places of Turky 


in Enropc. 
Lat. "Long. 

Aſperoſa 41 4 52 2 

Long. 

42 4 la Macedonia. 

41 4 Phillippi 41 4 515 

42 2 Cevuls 41 5 50 4 

43 2 Strimon 42 2 $529 2 
Heraclia 42 2 4O 2 
Middle of Mont $4- 

44 1 bo, or Mont Arby, $41 it 

46 5 Caſſaudria 52 4 50 1 

45 © Selonichi 41 2 49 © 

47 4 Veria 41 0 48 © 
Cont:(ſ3 41 3 5I 2 
Acomania 40 4 $0 1 

47 3 

48 2 In Theſſaly. 

47 4 Lariſſa 393 48 4 

51 3 Armiro 38 5 49 2 

48 © Tricca 39 1 47 5 

2” I 

GO 2 In Achia. 

51 2 I. Negropont 38 1 51 0 

50 3 Corone 38 0 50 0 
Stives, or old Thebes 38 © 50 © 
Marathron 37 4 50 5 

56 2 Setines, or Athens 37 1 50 4 
Megara 37 2 49 3 

55 © Solona, or Delph 37 5 48 2 

55 4 Lepanto 7 3 G13 

33 © 

$3 2 In Morea, or Peloponeſis. 

53 2 Patras 37 0 47 4 

51 2 Coraxio 

50 4 Pylos 36 3 47 © 

55 © Sangenico 36 1 47 4 

54 4 efreadia 39.3 593 

55 2 Corot 35 0 49 1 

54 4 Modon 34 5 48 2 

55 © 

o* 3 In Lacedemon. 

52 2 Argos, or Miſitra 354 49 4 
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AP. XIV. 


Lat 
Corinte 36 
Nepoli 26 
Arges 36 
In Epyre. 
Perga 38 
Butrintg 35 
Chimera 39 
Larta 3 
Baſtie 38 
Cunina 40 
Valdeler(a 40 
Preueza 35 
Albania. 

Valona 40 
Elbuſcan 41 
Pirga 41 
Durazz? 41 
Croia 4.1 
Scutari, or Iſcodar 4t 


In Dalmatia, 


Raguſa 42 
Dulcingo 42 
Budoa 42 
Caſtel Nova 42 
Narenza 43 
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Long. 


49 
50 
49 


45 
45 
44+ 
47 
+5 
44 
44+ 
46 


3 


2 
4 
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Riſin 42 1 ' 44 2 
Catero 4? 1 44 4 
Ilands neer Greece. 

Iſl. Stalimen 41 © 52 2 
Il. Taſi 41 4 52 © 
I. Metelene 49:3 9 2 
Iſl. Scio 38 5 $54 3 
I. Sciro 3804. 48-2 
Il. Andro 38 © 51 1 
Iſl. Morgo 36 3 540 
Il. Milo 35 4:52 © 
Il. Stampalia 35 4 551 
I, Cerigo 35 1 50 2 
Il. Zante 36 3 45 2 
HI. Cepolanis $7 3: a1 
Il. St. Maura 37 4 46 1 
Il. Corfu 33 5. 44 5 
Crim Tartarinear the Lake Meotiz, 


Tartaria P erccop. 


Capha 47 
Baſie Sara 4 
Strayt and Precop 49 
Kerca 47 
Azow, or Aſack Tur- 

kiſh £ 5! 
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CHaP. 
The States of Denmark and Sueden. 


E muſt now viſit the North, and take a view of thoſe Countries 

which lye under Frozen Climates» 

The King of Denmark poſſeſſes there the Cymbrian Cherſoneſus, now called 
Jutland ; Norway, and (cvcral Iſlands in the Baltick Sea, whereof the chick 


are Funzen and Zealand, 


XIV, 


tH won w 
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South Jutland comprehends the Dutchies of Sleſwick, with its City of the 
ſame name, and Holſace or Holftein, wherein are Segeberg, Hambaurg, and 
Lubeck an Imperial Town, and the Ditmarſe, in which is Meldorp. 

North Jutland has the Towns of. Scagen and Ripen. 
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Norway is a large Country reaching even-to'the Polar Circle: it is bordered 
by Seden on the Eaſt, and by the Occan on all the other ſides. It had here- 
tofore Kings of its own} its Capital City is Drandbain, but the molt famous 
15 Bergheu, a much frequented Sca Port. 

Scones lies to the South of Gothia 3 its Cities are Lunden an Archbiſhop- 
xick, and Elebogen or Malmoe. 

The Capital City of the Iſle of Zealand is Copenhagen , Which is alſo 
the Metropolis of all Denmark, and the uſual Relidence of their Kings, as 
Roskild is the place of their Burial. Betwixt this Iiland and Sconey is the fa- 
mous Streight of the Sound, which is but amile over ; commanded by the 
Caſtle of Crenemberg on the fide of the Iſland near Elſezor,and on the oppoſite 
fide in Sconen, by that of Elſenbourg : here all Veſſels are obliged to pay Toll 
to the King of Deamark, Near to this Streight is the Ifle of Ween or Huenua, 
whither the illuſtrious Tyeho-Brabe retired to make his Aftronomical Obſer-= 
vations. 

Odenſee is the chick Town of the Ile of Fxinen, between which and Zeg- 
lands the other paſſage called the Bele. 

The other Iſles are Laland, Feneren, Faſter, Maen, and many more. 

The King of Denmark polſefſcs alfo Iſeland, and the Iſles of Feroe, Situate 
between it and the North of Scotland. 

The Lmberan is the only Religion permitted within the States of the King 
of Denmark. | 

The King of Seden poſiciſes Sweden, Gothia, Finland, Bothnia, Scricfinnia, 
and part of Lapland, with the Iles of Gotland and Kagen. 

The chick Towns of Suedland, arc Stockbelm t!  Mctropolis of the State 
and Reſidence of the Kings, built upon Pites lik- Zenice, in the Lake Miler ; 
Upſale an Archbiſhoprick and Univerlity. | 

Gothia is to the Southward of Sweden, properly fo called 3 its moſt conſide- 
rable Towns are Northcopen and Calmar. 

Finland, whole Ealtcin part is likewiſe called Carelia, Hes to the Eaſt of 
Sneden, dividcd from it bY the Gulf of Bothnia, and hath the Finnick Gulf to 
the South, and Ruſſia to the Eaſt its more remarkable Towns are Wibourg 
and Raſenbourg. 

Bothnia lies North from Finland, and its chief Town is Torne- 

Lapland belongs partly to the Muſcovite, and hath no Cities, but pitiful 
Villages ; it is the Country of the Laplanders, a Barbarous people, ſome of 
which are ſtill Idolaters, and obey partly the King of Szeden, and partly the 
great Duke of Maſcovy. 

: CO embraced long ago the Lmtheran Religion, which it profcſles at 
this day. 

In the extremities of the North, are Finmarchia or Scriefinnia, belonging 
partly tothe Crown of Swedland, ard partly to that of Deumark. 

It is to be obſerved, that Norway, Sneden, Sconen, Gothia, Finland; Lap- 
land, Bothnia, Scrieftunia, and Fjarmia, lie ina Peninlula, called Scaudia, or 
Scaudinavia, on the Weſt and North fides encompaſſed by che Occan, on the 
South by the Ba/tick, and on the Eaft by the Gu<f Botrnia. 
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A Table of the Longitudes and Latitudes of- the Principal Places 


in Denmark, 
North Futland. Let. Long. 
Lubec 2 32 
Lat. Long. k wy 
YT W423 $9 Holſece, 
Alburg 57 4 31 3 Gluckttad 54 2 30 3 
Wenſſſel 58 © 31 © Brams 54 1 38 4 
Hobrg $7 1 2380 8 54 1 31 © 
Wiborg 57 2 30 2 Hambrough 54 © 31 3 
Holſtbro 57 1 29 3 
Lemwick 57 0 29 4 D. Lawenburg. 
Randerſen 57 8 31 3 Lawenburg 535 32 4 
Ebeltode 57 0 32 1 Ratzbwrg 54 © 32 4 
Arbuſen $7 © 31 4 
Ring Koping 57 © 29 1 Il. of Fanen. 
Weel 56 3 31 1 Odenſe 56 1 31 4 
Ward 56 4 30 1 Nibug 56 © 32 2 
Henneborch 56 2 31 2 Foburg 33 $5 32 © 
Kolding 56 1 31 © Midlefaro gs 2- 22's 
Rypen 56 0. 3O 2 
Haderileve 36 3: 22 23 Ih of Seeland. 
Copenhagen 56 2 34-4 
South Jutland. Nefiwed $09 3&3 
T onderen $5 4 30 $5 Rokild 56 3 34 © 
Appenrade 55 4 31 2 Kalenbuyg 56 3 33 © 
Flensburg 55 2 34 3 Aronemburg 5363 34 $ 
Heſwick, 551 313 
Gottorp 55 1 31 2 Laland. 
Heſum 55 2 30 4 Naſkw $53 331 
Froderichflad 550 310 
Tonninges $3 2. gay — Falfter If]. 
Nicoping 553 33 4 
Holftein, 
Renzburgh 54 5 313 IfL Fernholm. 
Kiel 54 5 32 1 Rundncby $5 4 37 1 
Laudey $14 30 5 
Meldorp 54 5 30 3 S. Getland, viz. Halland. 
W:lſter 54 3 30 4 Waertberg $73 34 2 
Newminſter 54 3 31 4 Helmfted 57 8 34 $ 
Ploen 54 3 32 2 Labolm. 57 © 35 0 
Nerrſtad $4 4 32 5 
Oldenburg 56 5 32 5 Schonen. 
Qldeſlie 54 2 32. 1. Cape Kols 56 5 34-3 
Helsmgburg 
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Helsmgburg 55 4 34 5 Blebrug. 
Landſcroos 56 3 35 © Chriſtianſtad 56 3 361 
Lunden 56 2 35 3 4 Huys 56 2 36 1 
Mulmnyten 56 1 35 1 Ellthelm 56 3 37 © 
Vaſtad - | 55 5. 35 5 Chriſtianople 56 4 38 2 


A Table of the Longitudes and Latitudes of the principal places in Scandi- 
novia, Norway and Suedeland. 


Government of Aggerbus- Lat. Long. 
| | Soderkoping 58 4 38 3 
Lat. Long» ' 
Fredericſtat 59 3 32 3 Il. Oeland. 
Berga 60'2 32 3 Borckbolme 57 © 39 © 
Obſlb 60 3 310 
Lindſneſs 59 © 27 3 Iſl. Gothland. 
| Wuby 57 4 413 
Government of Babhxz. 
Bahus 58 1 34 © Weſtermaine, Soudermain, and Firme- 
Daleburg 58 4 34 © land. 
Nikoping 53 4 39 4 
Government of Bergenbus. Koping 59 4 39 © 
Eye 59 © 26 3 Philipſtad 59 5 36 2 
Stavanger 59 5 26 2 Carolſiad 5393 35 4 
Bergen 610 26 4 Kolen 60 2 34 0 
Government of Dronthenbus. Upland. 
Boe | 64 © 28 © Stockbilm 59 2 40 4 
Droutbem 65 3 32 3 Vpſal 60 © 40 2 
Maelftroom 68 3 32 3 Enkyping. 59 4 4900 
Government of Wardhus. Geſtricte, 
North Cape 712 48 1 Gevaljia 610 40 0 
Wardhus 70 5 $54 2 
Helſinge. 
Suedelaud. Dilsbo 62 © 39 1 
Weſt Gotbland. Mudelpedie. 
Gotteburg 57 3 33 3 Tana 62 0 38 © 
Lidk 'oping 58 3. 35 © Trop 62 1 39 © 
Scofde 58 3 354 
| Agermain. 
Eaſt Gothland- 
Linkoping 58 3 38 3 PFote 620 40 © 
Norkeping 59 3 38 4 Nord Mating 630 42 © 
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Laplaud, or Wefi Bothinia. S avolax. 
Lat Long. 
Lat. Long. Tadiſalmi 63 3 $50 2 
Uma Lapmark 63 3 42 0 Niſle 5l 4 53 3 
Pitha L apmark 65 3 43 5 Cerebs 
Lula Lapmark 65 3 44 2 Pakelax 60 4 512 
Torne Lapmark, 65 4 46 © Wibnrg 60 3 $53 2 
Eaſi Bothinia. Kexbolm. 
Kidilia 61 3 56 © 
Vlaburgh 65 3 47 © Kexbolm 613 $55 G 
Cajaneburg 65 1 51 4 
Salo 64 4 47 © Ingria- 

Carleby 64 © 45 3 Notteburgh 595 55 4 
Kyro 633 45 © Famagored 59 © $2 3 
Finlaxd. Livonia. 

Narva $9 © $52 3 

Abo 60 4 45 4 Revel 59 3 48 3 
Bierneburg 62 0 45 © Pernaw 53 5 473 
Gronexburg 6r 3 48 3 Derpe 58 3. 510 
Kigs 57 1 47 4 

Niland, Kockenhaus 57 © 49 2 

Raſeburg 61 1 47 © Dunenburgh 56 4 5oO 2 
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Cray, XV. 
Great Ruſlia, or Moſcovy. 


HAT Prince whom we call the Great Duke of Myſcovy, is by his Sub. 

je&s called Czar, which is as much as to ſay, Emperor 3; and he may 
very well take that lofty Title, {ccing his State is one of the greateſt in Ex- 
rope, and reaches even to Afiz, and he is ſo abſolute a maſter of the Lives and 
Fortunes of his people, and his Empire Dcfpotick 3 on the Eaſt it is border- 
ed by Tartary the Great, on the South by the Leſſer, on the Weſt by the States 
of Poland and Swedlaud, and by the Ocean on the North : it comprehends 
Great Ruſſia, which is divided into many Provinces. 

Moſco is the Capital City of the State, and gives its name to the whole Em- 
pire, which it receives from a River that wafhes it 3 it is built of Wood, and 
contains above forty thouland Houſes : The other remarkable Cities are 
Sandomiry, Molodimer, Novogord, and many more, Upon the White Sea, 
which is a Bay or Gult ot the Northern Ocean, are St. Michael Arch- Ange], 
and St, Nicholas at the mouth of the Divina, which is one of the greatcſt Ri- 
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versin Ruſſis : the other Rivers are the Boriſthenes, at preſent the Nieper, that 
falls into the Black Sea, the Tangis, now called Don, which diſcharges it ſelf * 
into the Palus Maoſir, or Delle-Zabache. The Volga, heretofore Rha, which 
having its ſpring head in that Country, after a long Courle, carries its Streams 
into the Caſpian See- 

The Moſcovites follow the Religion of the Greek, Church, 


"50 Of Gengraply, 
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A Table of the Longitudes and Latitudes of the principal places in Ruſſs, 
or Moſcovia- 


Lapland Meſcovites. Lat. Long. 

Aſtracan R. 46 2 87 3 

Lat. Long. D-Welodinie $5 4 Jo 2 

Kielit 68 3 58 © D. Szſalle $6 © 65 3 
Forkena 68 1 66 1 D.Roftboy 57 2 65 1 
Cape Cadenus 68 © 72 © D. Moikow 55 4 64 4 
Kenio 650 55 5 D-Reſan 55 0 69 0 
D. Worotin 54 2 63 1 

Dukedoms of D. Smoleusk3 54 3 57 2 

Karagopel 62 © 67 © D. Rechbow 56 © 61 2 
Dwina D. Tiver 56 4 62 © 
St. Michael Arch- Angel 64 5 67 1 D. Novogrod Wilik 58 © 57 1 
St. Nicholas 65 © 66 3 Riel 66 3 57 © 
Lampat 66 © 71 © Kandalax 68 0 59 © 
Inborn 68 2 73 4 Kola 700 570 
Condinsky Cape Candenos 69 2 700 
Koma 62 3 77 2 Kargapol 62 1 66 © 
Petzora 68 2 87 1 St. Michael Arch- Angel 64 4 67 0 
St. Nicolas 64 4 660 

Samnaes. Inbera 680 760 

Strait of Wagote 70 © 87 3 Streightof Waigates 71 © by © 
Tobotka 65 + 9; 0 

Kingdom of Roym de Siberia. Perm 63 2 830 

T obolcka 97 3 65 o Ovuftiongh 61 © 72 © 
Perma 62 © 84 5 Wologda 59 3 67 0 
Ouftiough upon Dwina 61 2 73 1 Bialaozero 59 © 62 0 
Wologdia | 5B 4 G67 2 Jags 57 3 65 0 
Biel aozero $8 © 63 © Lefler Novoprod 59 0 71 3 
V fil gorod 59 © 73 © 

Upon Volga R. Cazan 58 2 $864 © 

Bulgay 56 3. 36 © 

Gero 57 3 66 1 Altracan 49 2 83 3 
Nifi Novogord 56 © 75 oO IWiwdimer 580 69 0 
Waſilsgorod 55 3 77 1 Suſdal 57 1 63 0 
Caeſar K, 55 3 84 4 Roſiow 56 4 640 
Bolgar 54 2 $4 5 Morkhw 55.0 64 3 
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Lat. Long. 
Rez 14 54 4 67 © Rzowa $6 0 59 © 
Woretin 53 2 64 © Twer 55 4 62 © 
Smolen kg 54 © 57 © Greater Novogrod $3 3 $7 © 


dd. 


Cuyae. XVI. 
The Leſſer Tartary. 


HE States of the Prince of Przecop, or of the lcfſer Tartars, lie be- 

twixt the mouths of the Boriſtbenes and Tanais, and in that Peninſulc 
which the Ancients called the Taurick Cherſoneſws, bounded on the Eaſt by 
the Palws Meotis, and on the South and Weſt by the Black Seas 3 on the thmu 
thereof ſtands the City of Przecop, which hath given the name of Przecopites 
to that People, and the City of Coffs is its Capital : the Streight that joyns 
the Palus Meotis to the Exxin Sea, was heretofore called the Cimmerian Boſ- 
phorws, and is now termed the Streight of Caffs or Voſpero, and St. Fobns 
Mouth. 

The Tartars Przecopites are by Religion Mahometans. 
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Cray. XVIL 
T he States of the King of Poland. 


HESE States have the Territories of Moſcovy on the Eaft, on the 
T North thoſe of Sweden and the Baltick, Sea, on the Weſt Germany, and 
on the South the Carpathian Mountain which divides them from Hungary 
and Tranfilvania : they comprehend Poland, Pruſſia, Lithuania, part of Livo- 
nia, Maſſovia, Podlsſſia, Podolia, Volbinia and Ruſia- Nigra. 

The Capital City of Poland is Cracovia, which is the Metropolis of the 
State 3 the others are Gmeſ# an Archbiſhoprick, Sendomeria, and many more 
teſs conſiderable. 

Pruſſia Regalis belongs to the King of Poland, and its chief Towns arc 
Moriembourg and Dantzick, which has a famous Port on the Baltick at the 
Mouth of the Jeiſel or Viſtula. | 

Pruſſia the Ducall belongs to the Marqueſs of Brayudebowrg, who docs ho- 
mage tor it to the King of Poland : its Capital City is Koningsberg, os Regio- 
montums 
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The Capital of Lithuania is Vilua. 

In Livonia, or Lieflaxd, are the Towns of Riga, Rewel and Torpach ; it be- 
longs almoſt wholly to the Szede, bcing yielded to that Crown by the Treaty 
of Oliva in the Year 1660. 

The Capital of Maſſovia is Warſaw, of Podlaſis, Bijelcko : Caminick and 
Bar are in Podolia, and Vlodimer in Volbiuia 

Leopolis an Archbiſhoprick is the Metropolis of Ruſia-Nigra. 

4 __— is alſo a Province of that State, but hath neither Town nor 
aſtle. 

The Rivers of that Country arc the Viſtula or Weiſel, that paſſes by Craco- 
covia, Sandomeria and Dantzick, 

The D*#1a paſling by Riga into Lithuania. 

The Boriſthenes or Nieper bounds theſe States on the Eaſthaving its mouth 
in the Ukraine, the Country of the Coſacques, who arc under the Dominion 
of the King of Polaud, but none of the beſt SubjeRs, 

The Catholick, Religion is the Girongelſt in theſc States, but the Calviniſt and 
Lutheran axe proteſſed there allo. 


A Table of the Longitudes and Laticudes of the principal places in Po- 


land and Lytuania. 
Pruſſia Royal to Poland. Lat. Long. 
Lat. Long. Goldingen $6 4 45 4 
Damzick 54 2 41 5 Windaw 570 45 © 
Elping 54 1 42 4 Liba 56 2 44 4 

mrienburg $3 5 42 1 Plexen $7 1 46 3 
Newenburg 533 3 415 
Culm 53 1 41 4 Lithuania. 

Thorn 530 41 4 | 
Falatinate de Poloczk, 

\Pruſſia Ducal to Brandenburg. Polocch $52 $333 
Brandenburg 54 3 43 4 Roſfian $$ 0 $3 2 
Koningsburg | 54 3 44 9 Driſſs $$ M4 
Alterburg 54 3 44 4 
Tilſe 54 5 45 4 Pal. de Witepk. 

Memmel 55 4 45 © Scaſniſtere 55 © 54 2 

; Wrtepik 552 554 

Samagotia in North Refſia. Witliſſt 55 4 57 © 

Abanick ab Nomie 55 3 46 1 Ul 55 © $4 3 

Roſienne 55 2 46 5 Horodeck 55 4 553 

Heligaw 56 O© 44 4 

Birce 56 0 48 5 Pal. of Vilna. 

T auragen 55 1 46 1 Breſliwp 55 4 50 4 

Vilua W4Y3 WW 1 

Curland in Noth Rxſfia. Froki 54 3 48 4 

$6 3 47 3 Milkemirs 550 48 4 


Mitaw 


Opixty 
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Lat. 
Opixty 25 I 
Pal. of Troks. 

Trobi 54 3 

Pubinki 54 5 

Kowne 54 4 

Grodne 33 4 

Lids 53 5 

Wilkewiiks 53 1 

Bielica 53 4 
Aſuriana 54 
Pal. d* Mink; 

Mink 5335 

Beriſlaw | 54 © 

Pal. of Novigrodeck. 

Novigrodeck, 53 3 
Skenim 53 
Haiko 53 
Mir 53 
Pal. de Meſillaw. 
Mefillaw | 54 
Orſſa 54 
Mobhilow 53 
54 
Rohakzo 52 
Rxzeczyoea 2 


Pal. of Breſſici. 


Breſſici 
Pinek 
Horodeck 
Kolne 

Naſſovia. 
Warſaw 52 
Pultanh $2 
Czeriks SI 
Wikhow $2 
Nar $2 


Wiſhegred 53 
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_ Poland. 


Pal. of Ploticko 
Lat. 


Plottko 52 3 
Plowsko 52 
Doberin 52 
Reppina 52 
Pal. of Inowloes. 
Tnowlocz $2 
Wiadiflaw 52 
Fredrelant 53 


Pal. of Poſua. 


Poſuan 52 
Rogoſua 52 4 
Welin 52 
Krziwin 52 
Miedzerſec 52 
Pal. of K«biſfþ. 
Gheſna 52 
Keliſh SI 
Navle 52 
Lawdic 52 
Colo 52 
Pal. of Breft. 
Breſtie 52 
Kraſwick 52 
Pal. of Rava- 
Rava / SI 
Gabni 52 
Goſtini 52 
Pa). of Seradia. 
Serad 51 
Telnn $1 
Krzepick SI 


Pal). of Lencici. 


Lencici $2 


Breſini 52 3 
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Pal. of Saudomirs. 


Pal. de Lembarg Ter- 
» Long. pold, or Low 
Lawicheſt 45 v Halicz 
S audomire 44 4 Premiſlaw 
Viſtiezca 43 3 Sanock 
Malogocs 42 5 Sniatin 
Zarnaw 
Radom Pal. of Lyſuck, or Vithinna. 
Mlodzimeers $0 4 47 4 
Pal. of Cracar. Conſtanting SI 1 
Cracow. Horoikle 5O 5 
Zacor Luſuck 50 4 
Nowopol Pal. of Kaminieck 4g 5 
Sandecs, Barr 49 1 
Prects Bourack 49 © 
Pal. de Bracklaw 52 4 
Pal. of Lublin. Minicza 49 2 
Lublin SI 
Cxzeniche SI Ukrain, or Coſſacks Country. 
Kazimeeres 51 
Lukow $1 Baſe Podelia. 
Bialerrkew 50 © 
Pal. of Biel sks Grudeck SO © 
Biel ck | Kiovia 50 4 
Grodeck Czyethaſſia 49 3 
Aguſton Kudark 48 5 
Goninutz, Krilow 49 2 
Drogierin 6 2 Iflesof y Tor-Treaſure 48 © 
Pal. de Chelia 
Dubur Dutche de Czennibow. 
Kranoſlow Moryn 51. 2 
Pal. oft Belez Kozel 50 2 
Krilow Czernihow 51 5 
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Canay. XVIII. 
The Iſles of Europe. 


T HE Ifles in the Ocean which beiong to Emrope, are in the firſt place thoſe 

that are called Britiſh Iſles : under which name are comprehended the 

Hand of Great Britain, Ireland, the Orcades, Hebrides, Angleſey, Man, and Ile 

. of Wight; and on the Weſt of Normandy are thoſe of Garuſey and fernſe: 
| « 
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all which are under the Dominion of the King of Great Britain, and compoſe 
one of the greateſt States in Emrope, : 

The Iſland of Great Britaix, which comprehends the Kingdoms of England 
and Scotland, is one of the biggeit Iſlands in the Ocean. 

The Kingdom of England is divided from Scotland that lies to the North, 
by the River of Tweed, and Cheviot Hills, and from France by a narrow Sea 
called the Channel the chict Cities thereot are London on the Thames the 
Metropolis, York and Canterbury its two Archbiſhopricks ; Oxford and Cam- 
bridg two famous Univerlities, and leveral other great and populous Cities. 
The chief Rivers of England are the Thames, the Humber, and the Severne. 

This Kiogdom is divided into titty two Counties or Shires, reckoning the 
Dominion of Wales which lies to the Welt thereof, from which the cldett 
Sons of the Kings of Englazd have their Titles of Princes of 1/ ales. 

Scotland a Kingdom to the North of Exgland hath Edinburgh tor its Me- 
tropolis, St. Andrews and Glaſgow two Archbiſhopricks and Uaiverſities, and 
Aberdeen another Univerlity, with many other Towns of leſs note: the Ri- 
yers of Scotland are not very conliderable except for Fiſhing. 

The Orcades to the Northward of Scotland, are many in number, but on- 
ly thirteen of them are inhabited , and yet more Northerly are the liles of 
Shetland, belonging likewiſe to Scotland. 

The Hebrides, or Hebudes, arc to the Welt of Scotland, and are above three 
hundred in number, the greatelt of which are Arras, Skie and Mule. 

The liles of Angleſey and Man are to the Welt of Euglard, and the Ile of 
Wight to the South, 

Ireland, heretofore Hibernia, lies to the Weſt of England: it is a great 
Iland, and hath many good Towns, Dublin is its Metropolis, and its Uni- 
verlity, Armach, an Archbiſhoprick, Cork, Limmerick and Waterford : its grea» 
telt River is $/ anou. 

Iſeland lies under the Polar Circle, which cuts it through the middle, (© 
that part of it lies on the Frigid Zone 3 there is a Mountain here that caſt for- 
merly out flames of tire, though at prefent it ceaſcs, called Aeclz ; they have 
ſome, though but few, places of Habitation, the chick of which is Skalhoe. 

The Weltern Iſlands called the Azores or Tercers's, are betwixt America 
and Emrope, but nearer Exrope, and therefore they ought to be ranked among 
the European Iſlands: there are nine of them, Tercera, St. Michael, St. Mary, 
St. George, Gratioſa, Pico, Fayal, Coruo and Flores, 

Tercera that gives the name to all the reſt is the greateſt, and has a Town 
_ Augrs ; they belong to the Kingof Portugal, and produce plenty of 
Cedar, 

We have ſpoken of thoſe that are on the Coaſt of France, when we gave 
the Deſcription of that Country, 

There are many Iſles in the Mediterranean Sea 3 and we have taken notice 
already of thoſe that are on the Coalts of Spain, Italy and France : We mult 
now ſpeak of Candia, and of the Iiles upon the Coalts of Greece. 

Candy, heretofore named Cyeet, which contained a hundred 'Towns, has 
not at preſent above four or tive which deſerve that name; ardia is the we” 
ta), 
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- tal, and hath giventhat name to the Iſland, the others are Caxea, Retims and 
Sitia : it belonged to the Venetians, but after above twenty years War, and 
' that famous Sicge cf Candi, it is at laſt fallen into the hands of the Turk: 
it was once the Kingdom of Mines, and the Labyrinth that Dedalus made was 
here, and ſeveral other things which have been the Theams to the ancient 
Poets. 

Corfou, Zant, and Cephbalonia, are in the Tonick Sea under the Dominion 
of the Venetians, as allo Cerige, heretofore Cythera, which 1s to the South of 
Peloponeſus or Morea. 

Nigropent,herctofore Exbe, is upon the Coaſt of Achajaz and on the Coaſt 
of Romania is Samandrachi, which was called Samothracia, and to the South 
of this Italimene , anciently Lemnos , where they dig Terra: Lemnia, or 
Sigillata. 

In tine, the Egeax Sea, called the Archipelago, and White Sca, is full of 
ſcattered Iilands which the ancients divided into the Cyclades and Sporader, 
becauſe thoſe lic in a round, and theſe are diſpers'd upon and down, 

The moſt famous have been Delos where Apollo and Diana were born; at 
preſent it is called Sdrille Paros, now Paro, renowned for its White Marble : 
Zea Andro, Niſcia Sifano, and many others, beſides thoſe that are near Afiz, 
which we ſhall afterwards diſcoutſe of. 

We have already mentioned the Iflands in the Baltick, which the King of 
Pong poſſeſſes, but there are ſome others alſo that belong to the King of 
Sueden. 

That of Oelazd lies oppoſite to Calmar, a Town of Gothia; a little more 
to the North-Eaſtward is that of Gotland, which heretofore had a famous Sea 
Port called Wiubay, which gave Laws to Commerce and Navigation, The 
ſtately Ruins whereof ſhow it to have been very Magniticent. 

The Iles of Offel and Dagho are on thc Coaſt of Livonia, and that of Ru- 

en is near to Pomerania all which are nnder the Dominion of Sxedex, but 
the Iſle of Borzbolm is SubjeR to the Dane. 

Before we leave Exrope, it is to be obſcrved, that it is almoſt wholly under 
the Northern temperate Zone it hath ſome Regions indeed under the frozen 
Zone, which are part of Norway, Finmarchia, and the greateſt part of Lap- 
land, and ſome Lands of Moſcovy, towards the Streights of IYaigatz, the 
Streights of Gibralter, and Cape Malapan in Morea, lic in the fix and thirticth 
Degrce of Latitude, and theſe are the moſt Southern parts of Exwrope : the 
North Cape lies 1n ſeventy ewoalmoſi,and is the molt Northern place thereof. 


The End of the Firſt Book. 
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the Firſt Book we have given a Deſcription of 
GEOGRAPHY in general, and of all EU- 
ROPE in particular: In the following Books we 
ſkall treat of the other parts of the Earth ; andin the 
firſt place of ASI A, as being contiguous to EU» 

ROPE. 
ASI 4, whereof wedeſcribed the Boundsin the 
beginning, was variouſly divided by the Ancients ; 
: bur at preſent, theſe famous Names are aboliſhed , 
and - it looks with a new countenance : Ithink it ought to be divided ac» 
cording to the Principal'!Empires that ſhare it, which are under the O- 
bedience of Five Great Monarchs; to wit, the Grand Signior, the King of 
Perſia, the Great Mogol , the King of China, and the Great Chamof Tartary. 
To theſe muſt be added ſome Kings of the Eaſt Indies , with what the Portu- 
greſe poſieſs there, and the Ifles, that are numerous and very conſide« 

fable, 
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CHAP. I . 
The Empire of the TURK i» ASIA, 


YH E Empgrour of the Turks, whom wecall the Grand Sigmior , has 
' his Imperial fiat at Coyftantinogle, whichis in Europe ; but the great- 
 eft part of blk Dominions win 4{ia: to wit, Anatolia, Syria, Arme- 
nia, Meſopotamia , Arabia, Chaldea, Mingrelia, Georgia , and 
Circaſſia. 
> -—* of the Moderns, is the Leſſer Aſia of the Ancients ; it is on three 
fides encompaſſed by Seas , on the North by the Black Sea , on the Welt by 
the Propontzs and Archipelago, on the South by the Mediterranean ; and hath 
the River Euphrates on the Eaſt. It was heretofore divided into T'wo and 
twenty Provinces, Pontus, Birhinia, Aſia Propper,the greater and leſſer Phrygia, 
Troas, the greater and lefler Myſia , Elia, Ionia, Caria, Doris, Lydia, Ly- 
cia, Paphlagonia, Pifidia, Iſauria, Pamphilia, Cilicia, Lycaonia, Galatia and 
Cappadocia ; but at preſent their Names are loſt, their Bounds confounded, 
their Townsruined, and their Inhabitants heretofore ſo polite, are become 
barbarous. Nor do we certainly know how the Turks divide and name them 
at preſent ; ſo that we mult reſt ſatisfied to remark.the Chief Towns that re- 
main. Burſa 1s one of the moſt conſiderable , and was the Firſt Seat of the 
Turkiſh Empire ; it is a large and well-peopled City : the miſerable Remains 
of Nice and Chalcedon, famous by their | Councils, and the Ruins of 
Troy are to be ſeen there. Oa the Archipelzgo are allo Smyrna, Epheſus where 
the Temple Bf Diana was , reckoned one of the Seven Wonders of the 
World, and where a General Council was alſo held: Adiletum, Halicarnaſſus 
which is inCaria, where Arthemiſia erected to her Husband Mauſolrrs that 
Stately Motnurment which was alfo ranked among the Wonders: and hence it 
is that Rich Fombs are called Maufolkea. On the Medwerranean, is Satake, 
which hath given its Name toa Neighbouring Bay ; and Tarſas, where St. 
Pal was born; Oh the Black Sea are Trabizande, the Seat of an- Empire , and 
1a the Countrey of the Amazons $in0bz, heretofore Sinope, Angawre and Cons. \ 
Syria hath the Towns of Aleppo and Damaſcus , which are two of 
the greatelt Citzes. of the Turkiſh Empire. Said, anciantly Tyre,and Barwth, 
heretofore Sydow,, famous Towns; Antioch now ruined, Alexandretia or 
Saenderoon, is principal Sea Pore ; and 7ripoly of Syria. 

_ Palpftine, which was comprehended in Syria, was called Canaan and the 
Loyd of Promiſe , fades from a part of it; and the Holy Land, becauſe of 
the Myſteries that there. were accompliſhed. I is bounded on the Eaſt by 
Meunt Libowss and Arakis Petra, on the South by the fame and Egypt; on 
the Weſt by the Sea and Phenicia: irbath been divided into four parts, Gali- 
ke onthe fide , Samaria, Fudaa, and Idumea. In Gaklee is Nazareth, 
where our Saviour was conceived , Cavs where he changed the wow into 
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Ys ; Moutit Tabor, where he was x ; the like, 
cated the Tempeſt, and choſe ſorhe of his Diſciples ; Naim.where he miſed 
the Widows Son : all theſe Towns are now reduced to. pitiful Villages. In 
. $amaris 4s the City of the ſame Name, which was the: Sear of the of 
Iſrael; there remains no more 'of that City nor of Sichem,, but deplorable 
Ruins. In that Countrey alſo they do thew the Well, at which our Saviour 
{pake to the Samaritan Woman : In Fudea is Feruſalem , where he fulfered 
death ; its extreamly fallen from the ancient ſplendor ithad ; nevertheleſs it is 
environed with good Walls , and may reach "Twelve or Thuirteen-hundred 
yardsin length , and as much in breadth. It is inhabited by Turks, 
and Arabians , who are Mahumertans ; by Greeks, Armenians, :Syrians,. an 
'Cophries. | 'Thereare riv Roman Catholicksthere but two Conyentsvof Fran- 
ciſcans , the one ot St. Saviour, and the other of St. Sepulcber ; ſome-Jews 
alſo live there. "That ſo famous and holy City bath beenoften ruined, and as 
often repaired agam. Mount Calvaryand the Holy Sepulcher were once with- 
-out, bitt now withinthe City. It would-require a Volume to defcribe-all the 
holy Places that are withinandabout it. | 

Two [eaguts from Feruſalemns Berblebem, where'our Saviour was born ; 
itis'atpreſent bur a Village fullot Ruins, '1ababited 'by ſome poor Ghriſtians 
'and Arabians. Bethany wherehe raiſed Lazar:1s, is ncarer to Jeruſalem, and 
1s but a heap of Ruins ; amongt-whith they ſtill ſhew the 'Tomb- where the 
Body of Lazarus lay when he was raifed from the Dead , and. the ruins of his 
houſe, of the houſes of his Siſters, Martha and Mary, and of Simen the Le- 
per. Emaus, where the Diſciples knew their Divine Maſter, tis in, no. better 
condition ; no more than Ferzcho : upon the Plains whereof riſes a Mountain, 
where our Saviour faſted Forty days. On the Sea-fide is Foppa , now called 
Jaffa , Acre heretofore Prolemars , and in Idumes 1s Gaza and ſome other 
Towns. Fordan waters that Holy Lend , runs through the Sea of Galilee, 
which is indeed but a Lake; and loſes 1ts clear Streams in the ſtinking and 
black Warers of the Dead Sea: inthis River our Saviour was baptized by St. 

obn Baptiſt. 
j pan gs divided into three, Deſerta, Petrea, and Felix , or the Deſert, 
Perrea or the ſtony, and the happy, the firſt two are to the North, and the other 
to the South. 

Arabia the Deſert is the Countrey where the Children of Iſrael ſojourned 
Forty years, its Chicf Places are Meſchet, Orem, and Ana. 

Arabia Petrea hath Petrea ( fo called from the Name of the Countrey , 
but now ftis called Crach) and Elror. In this Countrey is Mount Sins , 
upon which God delivered the Law to Moſes. 

Arabia Felix, or the Happy, ſo called becauſe it is more fertile than the other 
two , and bigger alſo ; lics between the Red See which it hath to the Weſt, 
the Gulf of Perſia to the Eaſt, and the Indian Ocean to the South. Its chief 
Towns are Medina, where the Sepulcher of Mabomet the Prophet of the 
"Turks is : Afeccha the place of his Birth, Aden a place of great Traffick, 
Aaat Sana, 
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ana, Motha,” Soar, -and- -others. In this Countrey they gather Frans * 
rome ys f other precious © ®:pt rey Mey ga | 

© Chaldea is at the Confluence of Typris and Eupbrates , its Capiral was Baby, 
Jon a famous City , and the Seat of the Babylonian Empire, the Walls where- 
of, built by the Famed Queen Semirams , were placed amongſt the Seven 
Wonders of” the World. It ſtood upon Euphrates, and little or nothing re- © 
mairis of ir at preſent , and leſs of SR of Babylon, that was near to 
it. Bagdt is at preſent what Babylon was anciently , being built of its ruins; 
but upon the Tygr4s,- as the other was upon Eupbrates. 

The other 'Towns of Chaldea are Elmara , Gorna, Balſara, at the bottom 
of the Gulf of Perſia , Orchea which is thought to be the Ur of the Chal- 
dees, from whence God called Abraham ; Magdon and ſome others. 

Mio 4 mr > 'called- Diarbeck, lies to the North of Chaldea, and to the 
of © Armenid ,” berween Eupbrates and Tygris'; its Chief Towns are Da» 
va, Merlin, Orpha, Bir, and'Caramit. 

Armenia is divided into the greater and lefler, the one' pn-this ſide of Eu- 
pbrates, and the other beyond it; both the two are at preſent called Turcoma- ' 
nia. © The Chit Townsof- the leſſer are Sivas or Sebaſte, Kemach , Erzinga, 
and-Syar. Some place here Samoſata , Luciay's Countrey,z but it is in Armi 
wach#', which was called'Comagene. Thoſe of the greater , are, Arzeron, 
Cha 5, Eljechite ;* which-is taken for the Ancient Arraxata. In this Armenis 
is Mount\Ararat, where the Ark'of Noah reſted after the Flood. Some af- 
firm that"'{6me remains of it are ſtill to be ſeen there. -. 

Georgia is to the North of Armenia; its Towns are Cori, Scand:r, and Glif 
ca; that Countrey is the Iberia of- the Ancients. | RO 
2 'Zaria or Albania hes to the "Eaſt of 1t., and reaches to; the Caſpian'Seg. 
The” moſt remarkable places of it' are: Derbent , Zitracha , Sobat and Chis 
5 he. {ON . LY 1 
EY is: now-a-days*the Colchis of old, whither. 7aſon went for the 
Golden Fleece ; it hath the Sea to the Weſti, and Georgia to the Eaſt. Fazzs 
and Sevaſtopolt -are the more conliderable Towns thereof. 

** * Circaſſia ind Comania , Countreys of very little'note , be Northward from 
he afore-mentioned Territories: 

"The Ifles thatche Furk poſſe abour 4 ,. are famous m Antiquty.. . 

i dos , at the back 'of whichthe Grecian Fleet skulked : Mereby, hereto- 
fore Lesbos, wherethe renowned Sappho was born. Bog 

- Chio. or Scia, | hath a Town of rhe fame Name ; this Iſland produces Mas : 

ſtick and the beſt Turpefitine.. ) , 2 IA 
©  Nicarid, andiently Jeariay'torwhich Tearus by his fall gave the Name. 

Samos , 'where Pythagoras'wwasiborn. \”  . / bailey" ain 

Pathmos , at preſent Palmoſa ,. where St. Fohn the Evangeliſt was bamſh- 
edin the time of Domitian , and hid thoſe Divine:Revelations whereof he 

compoſed the Apocalypſe, pal 

Lango, heretofore Cvor-Cuy , . illuſtrious by the Birth of Hippocrates and 4- 
feller; the-one gave men life'by-his Medicines , and the other by the Touches 
of his Pencil. er I; Tit» -; Rhodes 
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” Rhodes retains its Name, but not it its Ancient Splendour : -Its called Rodo , 
hath a Town of the ſame Name. In thisplace was anciently. one of the 
ven Wonders of the World, I mean, thatFamous Colofſzs of Braſs, that 
was EreCted at the Entry of the Harbour , betwixt the legs of which Veſlels 
ed. It was thrown down by an Earthquake. "This Iſland is Fifty Leagues 
in Circuit, and but Six diſtant from Caria. The Turks took it fromthe 
Knights of Rhodes , whoafterwards retreated to Malta, it hath ſome other 
places as Lindo and Filerno. 

Cyprus at preſent Cipro, is one of the greateſt Iſlands of the Meditarranean, 
being above Six ſcore Leagues in . Circumference. It was in Ancient times 
Confecrated to Venzrs, and lies inthe Sea of Pamphilia , which Country it 
hath to the North, Syria tothe Eaſt , and Egypt to the South : It hath been a 
conſiderable Kingdom ; which fromthe Houſe of Lu/ignan fell into the Do- 
minion of the Republick of Venice; and isat preſent Subje@ to the Turk. The 
Chief Towns of it are Nicoſiaand Famogoſta , that hatha good Port. 

And thus you have a ſhort Deſcription of the Territories that the Grand Sig- 
nior, Emperour of the Turks, poſſeſſes in Aſia: In all which the Mahumetan 
| Religion is publickly Eſtabliſhed ; bur the Jewiſh and Chriſtian Religion, are 
both permitted ; and this laſt is divided into many Sects , as Greeks, Armeni- 
ans, facobites , Georgians , Maronites , Cophtites and many others. "The 
Roman Carholicks are not ſo numerous there, as the others are. 

There are many Governours in the Turkiſh Empire called Beglerbeys, who 

have under them-Sangiacs, thatare as their Deputies or Lieutenants. 
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CH AT MC 
The Kingdome of PER SIA... 


TT" E Empire of the Perſian;, heretofore ſo Vaſt and. Famous, has been 


ſubjeCt to many Alterations. - It was founded by Cyrzs, and over- 

thrown by Alexander. 'The Parthians drove his Succeſlors from 

thence, and maintained long Wars with the Romans ; it was again 

reſtored under the Name of the Perſian , and ruined by the Califes the Succeſ- 

ſors of Mahomet : Invaded by the Tartars under the powerful Tamerlan, and 

at length Raiſed again by Iſmael Sopby, to the State wherein now it is. It is call- - 
ed the Empire.of the Sophy of Perſta ; and is bounded on the Weſt by the 

Turkiſh Empire, - on the Eaſt by that of the great Mogel, on the North by 

the Tartar: , from whom it is divided by the River Oxus , now Abiamrs ; 

and on the South by the Gulf of Perſia, and the Indian Sea : Ina word it Reach- 

es trom Tygris to Indus, and from the Caſpian to the Perfian Sea, _ 

ſeyera 
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= Trend Provinces , Pos, Suftans: Porthin, Melia , Aljria, Hieenio 


Pirdpamiſe,  Curtnezia and Gedroſta, all "which have loſt both 
their Names und. The Metropolis of thieſe States is Hiſpaben or Iifa- 
hams, a:preat and fair mm tatiy flately Palaces, where the S0- 

tkeeps His'Court und ' uſually reſides : It !ies'in Parthia now a days called 
= er. The other Towhs of thatProvince are Caſſan, Argiſtan, Fex , Saba, 

In the Province of Perſia now called Farſy , is the Town of Siras, which 
is taken for the Ancient Per/-polzs , burtt by Alexander. 

Sufiana, whichis called: Car, huth for its Chief City Ss formerly Sufs, 
the ImperialSeat'of Ahaſſutyrr. 

Afedia'tio\ a days Serudn, hath the City of Taurs, which is the Echa:ana 
ce Serene TWEpoiiopart, hath A675 

Hfiyria, whereofthe Turk pofſefles part, hath Mcſul for its Capital, which 
15 CR Nymive the Metropolis Eh: fg : , 

Hircants'is called Diargument ; its principal Towns are , Mazandaron 
and Strava. 

Paropuntiſal ar preſent Sableſtay, hath Candabar for its chief Town., which 
gives alſoa'nameto/all the Province. 

Margiana'or 'Elfabar , hath AMexed for its principle Town, where the 
Kings of Perf/a are Interred. 

"Carmi hath Chinan, froth which it takes its modern name, Gedrofia or 
Circan hath'the Town of Caldmare. 

The moſt Remarkable Iſles of Perſia are in the Gulf of that Name ; that 
of Ormus is near the Sreights, and hatha Town of the ſame name Ruin» 
edat preſent. 


The Ifle of Babarem is famous , by reaſon that about it they fiſh for , and +» 


take the lovlieſt Oriental Pearls. 

The Sophy of Perſiais Mahumetan, but follows the DoQtrine of Aly, Mahec- 
mets Son in Law, whom the Tarks reckon a Heretick. The Perſians are of 
their Prince his Set, and civilized and poliſhed, and'much of the humour of 
the French. "The Chriſtian Religion is ſuffered there, and in Hiſpahan it 
ſelf there are Convents of ſeyeral Orders, as bare-footed Carmetites, Capuchins, 
Mims, andiininy others: 
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CHAT 0 
The Empire of the great MO G OL. 


HE Ancients divided the Eaſt-Indies, into India on this fide , and 

India on Yother ſide of Ganges. In the firſt, called now Indoſian 

which lies between that and another River named Ind, 15 the 

Empire of the great A-gol. Ir hath to the North Tirqueſtan, to 
the Weſt the States of Perſia, to the South the Territorjes of ſeveral Princes 
which we ſhall hereafter mention ;* and to the Eaſt the Kingdom of Bengals : 
It is divided into ſeveral Kingdoms, which carry generally the Names of their 
Capital Cities, as Agra, Lahor, Delli, Kabul, Caxmir ; but the King- 
dom of Sinda hath Taiah for MetropoJs. The uſual place of Reſidence of 
that Monarch is Labor, his Palace is Magnificent, and he is the Richeſt 
Prince in the World in precious Stones. He'is Mahumetan , and moſt of his 
SubjeQts follow the ſyme Religion ; but there are many Chriſtians and Ido- 
laters _—_—_ them, and a Sect of Pythagoreans, who hold it a deadly Sin 
$0 cat any thing that ever had life ; who are there called Bannians. 
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The other States of the EAST-INDIES, 
and what the PORTUGUESE and 
other Nations Poſſeſs there. 


Efore we proceed further , we muſt rake a view of the other Kingdoms 
of the Eaſt-Indies, and of what the King of Portugal Polleſles there , 
that we may not be obliged ro come back ro the fame parts again. 
Theſe Indies have two Peninſules ,- which are divided by the Bay of 

Bengala. That which is on the Welt ſide, contains the Kingdoms of Decay, 

Onar , Barcelyr, Canara and fome others , with the Coaſt of Malabar, in 

which are the Kingdoms of Calicut , Cochuz , Criiar and others, all bearing 

the Names of their Capital Towns : They are Scituated on the Weſtern 

part of this Peninſule. Towards the Eaſtern, is the Coaſt of Coromandel , 


where 


B 


 "ANew Geography. 


S -— —_— 


.. Where are Negs atan , Maliapor or St. Thomas, and the Kingdom TF hs 
| ger ; Nerfmgus, Golconde _ Orixa , which bear the Names of their or 


ities. The two Coaſtsof this Peninſule are divided by Mount Gate which 


_ ends at Cape Comorin. The Countrey ſcituated on this Mountain 1s called 


Balapate. 

_ Entry of the other Peninſule, which is to the Eaſt, we meet with the 
Kingdoms and Cines of Pegu, Siam, Camboia and Tunquin ; and inthe Pen- 
ninſule is the Kingdom of Malacca , with its City of the ſame Name, which 
is the Southermoſt Extrenuty thereof. 

In the Entry of the other Peninfule , which is tothe Weſt, is the King- 
dom of Cambaya, with a City of the fame Name, and another called Surrar, 
which is very large, and a place of great Trade, and the Reſidence of our 
Enpliſh Prelident of India. 

hu Kingdam of Bengalais near the mouth of Ganges, between the States 
of the Mogel and Pegs. 

The King of Portugal poſſeſſes the Ifle of Diu, near the Kingdom of Cam- 
baya, which hasa Town of the ſame Name near the Kingdome of Decan , 
the City of Goa, one of the greateſt Towns of the Indies, and the Reſidence 
of the Archbiſhop and ona ſome places on the Coaſt of Malabar, and 
on the other {ide he had heretofore Maliaprur a conſiderable Town, where it 
is beleeved the Body of St. Thomas is, Inthe other Peninſule formerly he 
held Malacca, which the Dutch have ſince taken from him. Beſides theſe p 


. he hath ſeveral Iſlands, and ſome places in others which belong not wholly 
, to himſelt. 
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The Kingdom of CHINA. 


SC Authors make this Kingdom as big as all Europe, fovaſt is its Ex. 


.* 


tent. It haththe Ocean to the Eaſt, Cochinchina to the South, and 

ro the Weſt the Indies and part of *Tartary , which it hath likewiſe 

in the North, and fromwhich1t 3s ſe ed by that Famous Wall 

of Four hundred Leagues im Length 4t.is divided into Fifteen Provinces, 
the Names of which it'is'not very anaterial'to know : 'There are above Two 
thouſand Cities reckonedts beinthis-grear Kingdom, and of them Peking 
is the Chief and the Imperial Seat of their Kings. That Throne was over- 
turned by the Tartars, who.ruined this Empire , and poſleſt the greateſt 
thereof ; but the Natives have lately recovered their Liberty again and 
expulſed the Conquerers. Nanquin, Xanton and Amzrrs, are the moſt con- 
{1derable 
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| fiderable Cities, and the leaſt is as big if not bigger than London. There 

are in this Kingdom many Fair Navigable Rivers , the chiet of which are 
the Yellow an4 the Blew, called in : Chineſe Language , Caramoran and 
Fanſuguiam , and Chincheo that pafles by the Stately City of Amzs, The Chis 
neſes are Idolaters, and Worſhip the- Heavens and Stars, with mgny Idols 
that they place in their Temples. 

The Jeſuires have Converted many of them to Chriſtianity, and are very 
Active in making Profelyres in thole Parts. 


” 
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CHAP. VII. 
TACTRRY:. ' 


HE greater Tartary is one of the vaſteſt Regions of the whole 
| Earth. Ir hath to the W-ſt the Sratos of Muſcovy , the Ocean to 
| the North, to the Eaſt the Streights of 4nian, or Teſſo, accordin 
to ſome Maps , and to the Scurth Perſia, India, and China, Se- 
veral Princes have Domimions ;nt!:- pier pace of Land, and among Others 
the Prince of Nizche on the Ea!t-'1de , who Invaded and Conquered China : 
But the moſt conſiderable of a!l 15the Gr:at Cham. One of his chief Pro- 
vinces 15 Cathay, which tome take tor China, and its City of Cambalu for 
* that of Pequin, fo uncertun Men are in the knowledge of thoſe diſtanr 
Countries, lr is nevertheleſs ſure that there are V agabord Tartars, divided 
into Societies called Hordes: They Inhabit that place which is called Tartary 
Deſert , near which is the Kingdom of Aſtracan, with a Town on the ſame 
Name on the Volgr. In theſe Countreys, as *ris reported, grows the Boranetz 
whici: is2 F.ant Animal, that is, halt a Plant and half an Animal : It is in | ; 
Shape like a Lamb, and faſtned to a ſtalk , about which it Nibbles and -4 
Eats the Gra's, which once failing, it withers and dies. The other parts 
- of Tar/ary are, Turqueſtan and Zagathy, the chief City whereof is Samar- 
kand , the Imperial Seat of the Victorious Tamerlan. Moſt part of the Tar- 
& tars are Mahumetans, there are many ldolaters, ſome Jews, and very 
few Chriftians among them. 


Bbb 


CHAP, VIII. 
The Iſles of ASTA 2 the Ocean. 


N treating of the Tetritories of the Turk , we ſpake of the Iſles of 
Hſia that are in the Mediterraxean: We mult now mention thoſe in the 
Ocean which belong to that part of the World ; but ſeeing they are fo 
numerous, thata large Volume would be too little to deſcribe them all in ; 

we ſhall only touch at thoſe which are the moſt conſiderable znd of greateſt 
| Note amonglt them, | 

The Maldives lie towards the Cape of Comorin, to the South and Weſt 
thereof; there are many of them, and they reach to the Line, being di- 
vided into certain Parcels , which are called Attollons , and contain many 
ſmall Iſlands, ſeparated by verry narrow Channels ; they are full of Cocc- 
trees; the. Inhabitants are Mahumetans, and ſubject roa King. 

*"Zeilan or Zeilon,, is near Cape Comorin , being Two hundred and forty 
Leagues in Circumference : The Indians call it Tenaſerim, that is, a Para- 
dice of Delights ; there grows the Tree whereof Cinnamon is but the Bark, 
and that inſuch plenty , that there are whole Forreſts of them : Fair Eme-- 
ralds and fairer Elephants are likewiſe to be had there. Some would have 
it to. bethe Taprobane of the Ancients , which others think to be Sumarrg. 
One of its chief Towns is Sitavaca , the Reſidence of a Prince who takes 
the Title of Emperor of Zeilan, to whom: the other Kings are Tributary, * 
It is divided into ſeyeral Kingdoms, of which Candy, that 1s in the middle of 
the reſt, is one of the chief. The Portugueſe had formerly ſome places there, 
of which Columbo was the moſt Important : Bur at preſent the Hellanders are 
poſſefled of that and much more than ever the Portugueſe had. The Natives 
are either Mahumetans or Idolaters. 

"Sumatra is divided by the Streights of Sincapura, from the Peninſula of 
Malaccra. Moſt part of the Modern Geographers take it for Taprobane; 
the EquinoRtal cuts it almdſt in the middle, it is very large, and ſome 
aſſign to it Thirty Kingdoms. Its chict 'Towns are, Achein, Peday, and 
Batham : The Inhabitants profeſs Mahumetaniſm , and many of them are 
ſtill Idolaters. © : 

Great Java is near to Sumatra, and is ſeperated from it but by an Arm 
of the Sea, called the Srreights of Sonda. This Ifland is about T'wo Hun- 
dred Leagues 1n Length, but not above Forty in Breadth: It is Subjedt to 
ſeveral Princes, who are Tributaries to another, by them called Aataram , 
that is to ſay, Emperour. Ithath conſiderable Towns, ſuch as Bantam, 
Palambuam , Fapara and Baiavia , called ſo by the Hollanders, being 
formerly 
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nnky as called Facatra : They took it in the Year One-thouſand fix 
hundred and ſeventeen , and have ſtrongly fortified it, and made it the 
Reſidence of their General, and Principal Seat of their great 'Eaſt»Indig 
Trade. The Inhabitans of the Ifland are for the moſt part Mahumetans. | 

Little Fova is now called Cumbava, and but little known, ſome of its In» 
habitans are Idolators. 

Berne lies to Eaſt of Malacca and Sumatra, and to the North of Java; 
This is one of the greateſt Iſlands in the Ocean ; it is almoſt round,: and 
hath above 200 Leagues in Diameter. Irs Principle Town carries its Name. 
Moft part of the Inhabitans profeſs Mahumeraniſme , and the reſt are plunged 
in Idolatry. 

Celebes is to the Eaſt of Borneo, and is much lefs than it, the chief Towns 
thereof are one that goes by the ſame Name and Durate. | 

Gilolo isto the Eaſt of the former, and is nor fo great ; it hatha Town 
of its own Name, and another called 71s. | og 

The Mol:cca's, {> Famous for the Cloves, Nutmegs, and Mace , which 
they diſperſe through the whole World , lie under the EquinoQtial,' betwixt 
Celebes and Gilolo, The chief are Ternare, Tider, Motir, Machian and 
Bachian. The Portugueſe have had forme places chere , which have been 
diſputed by the Engliſh and Dutch, and finally carried by the latter , who 
have Engrofled the Trade of thoſe Rich Spices. 

Banda is to the South of G:::lo, and turmiſhes alſo Nutmegs, The 
Holland:rs have the Pofſleti.on thereof. 

The Philippine I/land:, called to by the Spaniards, in Honour of their King 
Philip the Second, are ſo many in number , that ſome Authors reckon a- 
bove Ten thouſand of them. They he Northward from the 1Mollucea's, 
and Eaſtward from Cochinchina. The gronen and moſt con{1derable of them 
is Luconia , where the Town of Manilka is. The other that are remarka- 
ble are thoſe of Mindanao, which hath a Town of its Name, the Iles of 
St. Juan , of Cebu , Matanand Tandayo: Berwixt this laſt and the Iſle of 
L*con, 1sthe Streights of Maniiha, Famous amongſt Navigators. 

Amacao or Maca? , is a ſmall lfland on the Coaſt of China, where the 
Portgneſe have a Town of the ſame Name. : 

The Ifle Formoſa, the Lycaios, and ſome others, are to the Eaſt of $ 
Chima. oy 

The Empire of Fappan, is compoſed of ſeveral great Iſlands , on the b, 
the Eaſt of China , the chief of which is called Nphon, and its Capiral 
Town Meaco; though this preſent Emperour hath his Court at Fedo in the 
Eaſt part of the Iſland. Many Jefuites have here laſt their lives for Preach- 
ing Chriſt to that Idulatrous People. To the North of this Countrey the 
Land of Fe hath been lately diſcovered, divided from it by the Streights 
of Sangar. 

The chief Mountainz of Aſia , are Taurus , Libanrs, Caucaſus, and 1- 
mazes. Its chief Capes, arethat of Comcrin in the lndies, Liampo in China, 
Fartach, Razalgate and Mmzandaon in Arabia the happy, and the Promon: 
Bbb 2 try 
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E'.-. tory of Tabin in Tartary, -Its principal Rivers, are the Volga, Araxez, _- 
p* A now Abiamns , and Jaxartes or Cheſel , which run i the Caſpian, 
Sea. 

Euphrates and Tigris come from the Mountains of Armenia, embrace 
Meſopotamia , and uniting m Chaldea, fall into the Gulf of Perſia. Indus 
comes from Caucaſus , gives its name to India, which it watereth, and 
afterward runs into the Ocean, as Gayges does into the Bay of Rengall. 

The Coſmin paſſes by Pegs, and the Menan by Siam , thegt both proceed 
from the Lake of Chiamay , and fall into the Ocean. | 

The Yellow and Blew Rivers are in China. 

The Tartar, that is thought tv have given Name to Tartory, runs 
into the Northern Ocean, and the Oby allo. 

Ir is to be obſerved, that the greateſt part of 4f/ais in the Temperate 
Zone: It hath ſome Regions in the Torrid, to wit, part of Arabia the 
happy , and of the Indies; with many Ifles. Some Countreys of Tartary are 
in the Frozen Zone. T'o conclude , Aſia reaches from the Equinotual to 
the Seventieth degre of North Latitude; and ſome of its Iſles are 'Ten de- 
grees beyond the Line, 


EH AP. IX 
AFRICA. 


Here is no need of croſling the Sea to go from Aſia to Africa , 
: ſince we have a paſſage by Land , which is the It hmus of Suez, 


betwixt the Red Sea and the Mediterranean. Having paſled that, 
-we find at firſt ſight Egypt, and proceeding from Eaſt to Weſt, we ſhall 
in order find Barca, Barbary , and the Kingdoms of Fez, and Morocco , 
that are' waſhed with the Ocean. Afterward from North to South , we 
will mee: with Biledulgerid, Zabara, the Countrey of Negres, Guinea, 
the Kingdom of Congo , the Countrey of Caffres, as far as the Cape of 
good Hope. Afterward going tovvards the North, we ſhall find Zangue- 
bar , and ſome other Countreys; and then having vilited thoſe Regions 
that are 1n the heart of Africa, as Nubia, Ethiopia, and Monomotapa , 
we ſhall end with its Mountains, Capes and lIfles. 


CHAP. 


CHAE 


EGYPT and the Regionof BAR CA, 
WW: ſhall view the Countreys of Africa , that lie upon the Ocean, 


after that we have ſeen thoſe that are upon the Mediteranean. 

Egypt , ſotamous both in Sacred and Prophane Hiſtory ; which 
ſpeak fo often of its Pharaoh's and Ptolomies , hath on the Eaſt 
the Ithmrs of Suez, , and the Red Sea; on the North the Mediterranean, 
on the Weſt the Countrey of Barca , and on the South Nubia and Ethi- 
opia; Ir hath not ſo many "Towns at preſent, as it had heretofore. The 
Metropolis of it is Caire, a very great City on the right Bank of the River 
of Nile. On the other fide of that River are to be ſeen thoſe famous Py- 
ramids, which were the Monuments of ſome Kings, and have beenrecko- 
ned amongſt the Seven Wonders of the World ; and as in all probability 
they were the moſt ancienteſt of the Seven, ſo ris certain they are the 
only one remaining. Nile having waſhed Carre, divides it felt into two 
Branches , which embrace - the Countrey called De/ta, from the Greek 
Letter A, which it reſembles; theſe two Branches produce others, which 
made ſeveral Mouths to that River, ſome of which are ſtopt up. The 
other Towns are Aſna, anciently Siene, towards the South Alexandria, 
heretofore the Capital Ciry under the Ptolomie:, preſerves ſkill in its ſtately 
Ruins, the Name of Alexander the Great, who founded it : Ir lies upon 
the Sea, and near the place where the Phare ſtood, which was one of 
the Sven Wonders. Roſetta and Damiera , are alſo upon the Sea, at two 
other Mouths of the Nzle. All this fair Countrey is made wonderfully 
fruitful, by the over-flowing of the Nile, and is ſubje*t to the Turk: the 
Inhabitants are Mahumetans, but there are many Jews and ſome Chriſtians 
among them. 

The Region of Barca was anciently called Cyrenaica, and hath Egypt 6n 
the Eaſt, the Sea on the North ; on the Welt Barbary, and the Defarts 
that carry its name, with Lybia on the South ; its chiet Town is likewiſe 
called Barca; the others are Alberton, Patriarcha, Bonandrea , Rerniche, 
and ſome more. The People are Mahumetans, Subjects to the Turk, 


CHAP.. XI. 


BARBARY, mth the Kingdoms of 
FEZ and MOROCCO. 


\ Arbary hath to the Eaſt the Countrey of Barca, to the North the 
Meauterranean, to the Weſt the Kingdoms of Fez and Morocco = 
and to the South Mount Atlas , which divides it from Biledulgerid, 

Going. from Eaſt ro Weſt we find the Kingdoms of Tripoly, Tumms, 
Alpire , and -Tremeſin or Telenſin, with their chief Towns of the fatne 

mie. Near to Tims are to be ſeen ſome Ruins of the famous Carthage, 
In' the Kingdomof Algieris Bagie and Gigery ; and ſome other places th: 
may- be ſeen in the Map, bur very. little known to us. The People of 
that Countrey are Mabumetans, and ſubject ro the Turk, and have for 
many prafticed Pyracy upon the Mediterranean , to the great Annoy» 
ance of the Chr: Commerce. . 

Kingdom of Fez, has to the South Morocco, to the Eaſt the King- 
dom of 'Tremiſen, to the North the Streights of Gibraltar, and to the Weſt 
the Arlantick Ocean ; its chief Cities carries the ſame Name, and is a beau» 
tiful and ſtately Place ; the Principal Moſque of it 1s above a quarter of a 
mile in circuit, and thetein burn noms Nine hundred Lamps. The 
other Towns are Mahamore , Larache, Alcazer, and Tei#an; (the two 
former belong.to the King of Spain ) and Tangier belonging ro the King 
of. Great Britain. 

The Kingdom of Morocco lies to the South of that of Fez; its chief 
City- bears the ſame Name, and is beantiful'and large , though it hath loſt 
much of its ancient Splendour. On the the Top of one of its Towers, are 
three Golden - Balls, which are believed to be Enchanted. Next to Morocco, 
the- Town of Agmet is the moſt conſiderable : Theſe two Kingdoms be- 
long to- one Prince, who is called Emperor of Aforocco ; he is Mahumetan, 
and his Subjects are of the fame Religion; but there are many Jews and 
Chriſtians: among them. 
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BILEDULGERID andZAHARA. 


ILEDULGERID ſignifies a Countrey of Dates , becauſe it a» 
B bounds with Palm-trees, which bear that Fruit. The Ancients 
called that Region Numidia ; 1t reaches from the Atlantick Ocean to 
Egyptthe ſpace of a Thouſand Lezgues: Mount Atlas divides it from 
Barbary on the North , and Zara bounds it on the South. Irs beſt Pro- 
vince 1s Suz, on the Atlantick Ocean; the reſt, which are Teſſet, Dara, 
Segelmeſſe, Zeb; and ſome others, moſt of which take their Names from 
their Towns, are but little inhabited, by reaſon of the' great inconve- 
mences of want of Water, noxious Animals, and the barrenneſs of the Soil. 
Za hara, or the Defart, 1s the Ancient Lybia, and reaches from the Ocean 
to Exypt, and hath Biledulgerid to the North, and the Countrey of Negres 
tothe South. There is hardly any thing there but Defarts and heaps of 
Sand, which being driven by the Wind, many times bury Travellers alive, 
and being heated by the diret Beams of the Sun , render the Air inſuppor- 
tably hot. However there are ſome places inhabited, as Zanhaga, Zuenziga, 
Terga,  Agadez,, Berdoa; and ſome others, fo little known to us, that we 
can fay nothing with any certainty of them. Theſe People, as well as 
thoſe of Biledsbgerid , are Mahumetans, and ſome of them ldolaters. 


C H AP. All 
The Countrey of Negres and Guinea. 


Hat Countrey which 1s called the Countrey of Negresor Nigritia, 
hath on the Weſt the Arlantick Ocean., on the North the- Defarts 
of Lybia, on the Eaſt Egypt, Nubia, and the Empire of the 
Abyſs ; and on the South Guinea and the Kingdom of Congo: It 

is about a Thouſand Leagues in length, andof a very conſiderable breadth. 
The River Niger waters it, and over-flowing like the Nile , renders it 
fruitful : It is divided into ſeveral Branches, whereof the two chief are 
as . Gambao, or Kiogrande, which fall zato the Ocean near ,Cage de 
Verd. That great Countrey is divided into: feveral Kingdoms” of _ 

the 
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the moſt remarkable are Genehoa , Tombut, Senega, Gago, Gualata, Melli, 
Cano , Apadez, ; and betwixt the Branches of the Niger , the Kingdom of 
the Faloffes and Gambea, They have generally either given or taken their 
Names trom their chief Towns. The People ar2 of different Religions ; a 

eat many of them are Idolaters, and ſome few are Mahumetans ; they are 
ſubject alſo to different Princes. 

Guinea hath to the Eaſt and North the Countrey of Negres, in which 
ſome Geographers alſo place it, rowards the \Veit and South the Erhtopick 
Ocean. It contains the Kingdoms of Sierra. Leona, Sabon and Benin. Ir 
hath no Townsof any note. 'The Coaſt there 1s called by ſeveral Names, 
as the Grain Coaſt, the Luaqua Coaſt, and the Gold Coaſt, upon which 
the Engliſh, Dutch, and ſome other Nations, have their Forts and Fatto- 
ries. "The Natives drive a great Trade with the Europeans, who tranſport 
yearly into the Weft-Indies, ſeveral thouſands of thele wretched Ammals, 

oo ſold to them by their inhumane Lords, and ſometimes by their own Pa- 
rents, into perpetual Slavery. This Countrey abounds in Gold ; the Na- 
tives for the moſt partareIdolaters, and ſome ot them worſhip their Kings, 


2H A P. XIV. 


The Kingdoms of Congo, Cacongo, An- 
gola, Malemba, nd Mataman. 


T* Kingdoms are by ſome Geographers placed in Ethiopia ; bur 


we diſtinguiſh them, becauſe under that name the Countrey of 
the Abyſſns 15 chiefly underſtood 

The Kingdom of Congo hath to the Eaſt the Empire of Preſter 

Fobn, to the North the Countrey of Negres, to the Weſt the Ocean of E- 

thiopia , and to the South the Kingdom of Ange/a. Ir is divided into ſe- 

veral Provinces, and its chick Town 1s called Sr. Salvador. Next to that 

the moſt remarkable are Panho, Batta, Sanho, Sunde, Pembs, which 
rake or give their Names to their Provinces. 'The River Zaire, that comes - 
from -a Lake of the fame Name, runs through this Kingdom, with a Stream | 
famous for its ſwiftneſs and breadth. That of Coanza makes the Ile of 
Loanda at its Mouth ; there is another River likewiſe called Leluride. In 
the Northern part of this Countrey, there are People called Anzicams, who | 
are reported to eat Mans Fleſh, which is ſold in the Shambles, as Beef and | 
Mutron with us. & 
"Wen the Portugueſe diſcovered the Kingdom of Congo, the Inhabirants | 

of 1t were Idolaters, and worſhiped the Sun , believing that the Souls of 
good 
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good Men after death , were carried to Inhabit about that glorious 
ninary. Since thac time many there have Embraced the Chriſtian 


Religion. 

The Kingdom of Cacongs is to the Eaſtward of the former ; and there 
is no Town obſerved in 1t. 

That of Angola is to the South of Congo ; its chief Town is Dongo : 
Here are the Mountains of Cambambe ( Richin Silver Mines) and Cape St, 
Mary. 

The Kingdom of Malemba is to the Eaſt of Angola, and near the Lake 
Zambre;, that of Mataman is to the South of it. The People of theſe 
Kingdoms are Idolaters, but the Jeſuites daily endeavour their Converſion. 


CHAS MM 


| Caffreria , Sofala , Zanguebar , and 
ſome other Countreys, 


tothe Eaſt and North Monomotapa , to the Weſt and South the O- 

cean, and reaches to the Cape of Good Hope. Along the Coaſts of 

it are good Ports. No Towns are to be ſeen here; the People 

are altogether barbarous, having neither Laws, Kings, ar Religion. Near 
the Cape of Good Hope the Hollanders have planted a very Noble Colony , 

| which _ in great abundance all Necetſaries to their Ships as they go 


| T HE Countrey of the Caffres or Hottemots, named Caffreria , hath 


and come from the Eaſt-Indies. 
The Kingdom of Sofala is upon the Indian Ocean , its chief Town 


of bears its Name, and is built in an Iſland made by the River of Cuama. 
Some Authors take this Countrey for the Land of Ophir, whither Solomon 
&r ſent to ferch Gold for Adorning of that ſtately Temple which he Built. 
E- Zanguebar is to the North of it , and extends it ſelf upon the Indian 
ſe- Ocean, which it hath to the Eaſt , as far as the Kingdom of Adea, which 
"at it hath on the North fide, and the Empire of the Abyſſins to the Weſt. It 
ch comprehends Six Kingdoms, to wit, Mongalo, Mozambique , Angothe , 
nes * Quuiloa, Mombaza, and Melinde; each of them having a Capital Town 
am bearing its Name. The Inhabitants are Idolaters or Mahumetans, with ſome 
ot few Chriſtians. The Portugueſe poſleſs Mozambique and Mombaza with 

In ſome other places. 
pho © | Continuing ſtill Northward and along the Indian Sea, we find the Re- 
and | publick of Brave, conſiſting onely in one Maritime Town of the ſame 
ij Name , which was pretty Rich, before it was ſacked by the Portu- 

ants gueſe. 
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Next we find the Kingdoms of Magadoxo and Adel, with their Capitals 
.of the ſame Name, the latter reaches to the Cape Guardafuy and the 
Streights of Babel mand«l which Joyns the Ocean to the Red Sea. 

The Kingdom of Abes is upon that Sea and under the Orroman Empire, 
Its chief Towns are Arguico , Doncale and Suguam, all three Maritime. 

If there be any other little States, they are ſo inconſiderable , that it is 
not worth our while t>-top-and view them , juſt when we are about to 
conſider larger and more Famous Territorics in the middle ot Africa , 
whereof we have now Surveyed the Confines. 


EHAEP SYL 
NUBIA 


UBI A hath the Nile on the Eaſt ; which divides it from Erhio-- 

x N phia, that is likewiſe to the South of it. "The Countrey of Negro's 

on the Weſt, and Egypt on the North. Its Metropolis of the 

» ſame Nameis upon the Ne, and the others deſerve not the Name 

of Towns, being bur pitiful Villages. The Inhabitants have been Chriſtt- 

ans, and according to ſome Authors are fo ſhll; but without any Exerciſe 

of Religio : of which they retain nothing but the ſhadow _s confuſed 
Knowledge. 


——_—_—s 


CHAP. XVII 
Ethiopia or the Empire of the Abyſlins. 


Ome Geographers divide Erhicyia into the Upper and Lower, and 

under this comprehend the Kingdoms of Corgo , Argela, and fome 

k_: others, whereof we have treated ; and thote of Monomrtapa and 

Monem' gi, of which we ſhall ſpeak: And under the other they 

place the Empire of the Aby//m ; but becauſe this retains particularly the 

Name of Ethiophia ; we hall uſe the ſame without perplexing our {elves 
about that Divilion. 

E:hiopsa has to the North N«biaand Egypt, to the Eaſt, the Kingdom 
of Abex and Zanguebar, to the South Aonemugt, and to the Welt the 
Kingdome of Congo, and the Countrey of Negro*s. "That vaſt Tract of 
Land which makes the Empire of the Abyſſins, is all in the Torrid Zone, 
and 
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and reaches almoſt from the one Tropick to the other. Its lengih from 
North to South , 1s Six -hundred Leagues. The Ne croſſes it, and form: 
therein a Famous Ifland, which the Ancients Named Meroe , and the NM 
derns Gueguerre. 

This great State is divided into a great many Kingdoms or Provinces, 
which bear that Name. "The next to Egyp! is the Kingdom! of Canfila, 
then ſtreatching Southward , theſe following are to be ſcen, Zarnagaſſo, 
Tigremahon , Bagamidri ', Amara, Roxa, Nara, Z:t, and ſeveral others 
which I mention not , as judging it uſ-lels to fill this Deſcription with bar- 
barous Names that are good fur nothing : The "Towns here are mean and 
incon{iderable , having neither beauty or extent, with pitiful Houſes 
built of mud or clay and ſtraw, becauc there is but very little wood or 
lime in the Countrey. Nor hai'. the King of Ethiopia fixed upon any 
Town for his uſual Refidence, but goes froi1 Province to Province ; hay- 
ing all his Court locging mn Tents, of which he hath always Fiveor 
Six thouſand carried about with him m his Retinue. This is an odd way 
of living, and yet he is one of the greateſt Princes in the World; he hath 
valt _ large Donunions , great Treaſures, rich Furniture, and can 
ſend w1merous and ftrong Armies into the Field. He1s abutively called 
Preſter fohn , his Subjects cal! hum Adubvuegue; which fignifies Emperour, 
and ſome Moderns , Neg«s, as much as to fay Monarch. That Power- 
ful Prince and all his Subjets protefs Chriſtianity , but with ſome mixture 
of Jewiſh Ceremonies ; for they retain both Circumcifion and Baprtiſin. 
Their Prieſts Mzrry, but yer they have Monks. They have a Patriarch 
who 1s the Head of their Church , whom they call the A5una; and their 
Country 1s full of Monaſteries. 


m_— 


CHAR STIL 


The Kingdoms of Moncemugi and 
Monomotapa. 


Abyſſins , to the Eaſt Zanguebar and Srfala, to the South Mono- 
mo:apa, and tothe Welt Congo. Sofala, whereof we have ſpoken, 
depends on it, and belongs to the fame Prince: His other Coun- 
treys are inconiiderable, and the "Towns that are more fo, are Bef Agag, 


] 
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] no H E Kingdom of Monemrgy hath to the North the Empire of the 
/ 
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1 Camar. To the Northward of this State riſe above the Clouds ie high 
Mountains of the Moon. The Inhabitants are almoſt void of all Reli- 
| g10N. 
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The Kingdom of Manomotape , hith»the laft Ringdom we'ſpake of to 
the North , and on all other {ides the Countrey of the Caffres. The 
chief City of it and Seat of the Prince-1s of the ſame Name ; its other 
Towns are Mogar , Moſata and Gale. Under it are comprehended the 
Kingdoms of Toroa, Inhambane , and Inhamior. Its Inhabitants are Idola« 
ters, whom the Jeſuits labour to convert to Chriſtanuty. 

This Rigion 1s watered with the Rivers of Cuama and Spiritu Sano. 

Theſe are the more known Regions of 4ffrice , which yet are ſo little, 
ſo that what we can fay of them p — St not the Name of a Deſcription. 
The chiet Mountains are, Atlas, Sierra-Liona , Mount Amara, and the 
Mountains of the Moon. 

The chief Capes thereof are, Cape Verd, the Cape of Good Hope, and 
Guarda-fuy. 

Its Rivers are the Nile that runs into the Meditarranean , after it hath 
watered  Erhiopia and Egypt. "The Niger that runs through the Countrey 
of Negres, and falls into the Atlantick Ocean near the Cape Verd, where 
it makes many Branches. The Zambre, that proceeds from a Lake of the 
ſame Name, runs through the Lake of Zachaf, and dividing it ſelf into 
two Branches, one whereof is called Cuama , and the other de Spiritu 
Sanito, both whereof are diſcharged into the Indian Sea ; and the River 
Zaire , which falls with great Impetuolity into the Ethiopian Sea. 


Hp— 


CAHP. XIA. 
The Iſles of AFRICA. 


N the Miditerranean are firſt the Ile of Make, the Melite of the An- 
[ cients, Famous for the Shipwrack of the Apoſtle St. Paul, and the 

Reſidence of the great Maſter of the Order of St. obn of Feruſalem , * 

which bears its Name : Ir is Seven Leagues Long, and Four Broad. Its 
Towns are the Valette , the City , the Bourg , and St. Michael, with the 
Caſtle St. Elme. The Ifles of Comin and Comminet, Forfora, Goze, Lam- 
padoſa and Limoſa belong likewiſe to the order of Malta. 

The Ifle of Pantalarea belongs to the Portugueſe , and that of Zerbito- 
the Turks. 

In the Atlantick Ocean are the Canaries that belong to the Spaniards, 
Porto Santo , Madera, and the Cape De Verd Iſiands, which belong to the 
Crown of Portugal. 

Porto Santo is near to Madera, and in reſpect of it inconſiderable, for 
Maderais large and fruitfut, producing good Wines, and that Sugar which 
goes by its Name. The chief City of it is Funchall , and has a Biſhop 
Suffragant to the Archbiſhop of Lisbonne. 'The People are Civil and Ro- 
man Catholcks. The 
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The Canaries , which the Ancients called the Fortunate Iſlands, becauſe 
of the goodneſs of the Air and Soil, are to the Weſt of the Kingdom of 
Morocco : they reckon Seven of them , that are the chief; to wit the Grand 
| Canaries, the Iſle of Ferro, the Ifles of Taneriffe, Lacerotie, Palma, Gz- 
mera, and Fortuemtura. "The great Canary which hath given its Name to 
all the reſt, and got it from the abundance of Dogs that were found there, 
' hath a Townof the ſame Name which is a Biſhoprick. 

The Iſhnd of Ferro 1s.con{iderable , for that we have from thence taken 
our beginning of Longitude , it being the moſt Weſterly of theſe Iſlands, 
'There 1s here a Tree which ſo condenſes the Air , that it furniſhes the 

| Inbabitants with Water , which is otherwiſe ſcarce enough with them. 

Taneriffe is remarkable for a great Mountain, which is thought to be the 
W higheſt in the World ; called by the Spaniard: Pico: from thence we have 
1 the beſt Canary Wine. 

The reſt are but inconfiderable. 

The Cape De Verd Iflands , fo called , becauſe they are oppoſite tothat 

Cape, were known to the Ancients by the Name of Heſperides, Gorgonie, 

and Gorgades : The chief of them are Eight, to wit, St. Anthony, St. Vin- 

cent , St. Luce, St. Nicholas , St. Fago, del Sal, Mayo and Fuego. That 
| of St. Fago or St. Fames, is the moſt conſiderable. It bath a City of the 


the ſame Name ; the Biſhop whereof is Suffragant ro the Arch Biſhop of 
Lisbon : Its other Towns are, Ribera a great place and much frequented , 
St. Thomas , St. Michael, and La Praya which is its beſt Port. "Fhe Air 
of this liland is extreamly bad. 
' In the Erhiopick Ocean and near Sierra-Lions , are the little Ifles of Fa- 

| rellonand po nad 

| Somewhat farther in the bottom of the Bay or Bight of Guinea, is that 

| of St. Thomas, diſcovered on that Saints day whoſe Name it bears. It is 
diretly under the EquinoCtial: Its chief Town 1s Pawoaſan, Inhabuted by 
the Portugueſs. 

The Princes Wand is near to the former, and was fo called becauſe the 
Revenue thereof was appointed for the uſe of the Eldeſt Son of the King 
of Portugal. 

The Iſle of Farnandopo is to the North of that, and near the Coaſt of. 
Guinea and the Kingdom of Benin, 

Beyond the Line we find the Hle of Annobon, which laſt the Portugneſe 
called ſo, becauſe they diſcovered it on New-years day. 

The Ifle of Aſcenſion , diſcovered on Aſcenſion day, and therefore fo. 
called , is farther to the South in the Erhiopick Sea, and is neither inhabued 
nor habitable for want of” Water , but it is abounding in Turtle or Sca 
Tortoiſe. St. Helena, for a like reaſon ſo named, 1s of all the Iflands in 
the World the moſt Remote from the Continent , being about Four hun- 
dred Leagues diſtant from it. Ir hath excellent Freſh Water, and ſo 
Salubrious an Air , that the Sick who land there , recover their Health, 
quickly. It belongs to the Engliſh , and all the Ships that come fromthe 

| Eaft-Indies and belong to Eng/and, do commonly put in and take Freſh, 
 Watef there. In 
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In the ſame Ocean, and towards the Cape of Good-Hope , are the ſmall * 
Iſlands of Elizabeth, Cornelia and Fera. 

Beyond that Famous Cape, and to the Eaſt of Africa, in the Indian Sea, 
lies the Iſle of Madagaſcar , called alſo of St. Lawrence, or of Laurence 
Armeide- who diſcovered it, in the year One thouſand hve hundred and fx, 

-0A the day of St. Laurence. It is one of the greateſt Iflands in the World ; 
containing about Six hundred Leagues in Circuit , Two hundred and 6x- 
ty in Length, and in ſome places an Hundred in Breadth. Its Length 
reaches from North to South, trom the Eleventh Degree of South Latitude, | 
to the Five and Twenteth, fo Jhat it is almoſt altogether in the Torrid © 
Zone , the Southern end of it being onely withour it ; over which the 
Tropick of Capricors paſſes. It is very probable, that they who have 
taken this for the Cerne of Pliny and the Menuthias of Ptolomy are | 
miſtaken , and that the Ancients never knew it. It hath no Towns, only! | 
Villages beſer with Stakes , the faireſt of which is Fauzaire. - 'The Inha- 
bitants have little or no Religion, they. have neither 'Temples:nor Altars;' + 
they Fear a God, but Worſhip him not. The French have made ſome 
Voyages thither, and printed Relations of the ſame j4 

There are many little Iſles about this, of the chief whereof we ſhall only 
ſpeak. To the Eaſt of it are the Iſles of St. Mary, of Bourvon , Maurice, | 
and Diego Roiz. To the North, Gade, Agulha and Natal. 'Tothe Welt, : 
Mobila, Camora, Mayota, Johanna , and St. 2g nk | 

Near the Coalt of Zonguebar is an Ifland of the ſame Name, having to 
the South the Ile of onfia, and to the North that of Pemba. 

Near the Cape Guardafuy lies Zocotora with a'Town of the ſame Name. 
This is the Droſcorides of the Ancients; it produces the beſt Aloes and | 
Dragons Blood ; between this and the ſaid Cape lies another [{land , called. 
Abba del Curia. 

It is to be obſerved that the greateſt part-of 4fricais in the Torrid Zone, *' 
and that the Line cuts it ſo exattly in the middle, that it reaches as far to 
the South, as it does to the North of it, that is to the Five and thirtieth 


Degree of South and North Latirnde; however *he much greater part is to 
the Northwards, 
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- are unknowen tous , and we cannot tell whether there be Seas or Lands. 
By the 1ſthmns of Panama, which makes it two Peninſules , it is divided 
anto the North and South America. | 

In North America , and on the North Sea , are Eſftotiland, Greenland, 
Terra de Laborador , Canada, or new France , New England, Maryland, ' 
Virginia, Carolina, Florida, New Spain , Tucatan , Honduras , Nicara- 
ua, Coſtarica and Veragua, And on the Vermilian Sea, Anien, (Quivira, 
and New Mexico. 

In South America are Golden Caſtille, Guiana , Brafile, Plata, and 
Terra Magellanica , all upon the North Sea , and on the South or Paci- 
fick Sea , Chili , and Peru; and Tucuman in the muddle. 


EHAE BL 
North AMERICA. 


STOTIL AND, Greenland and Terra de Labrador or Laborador , 

E have no Inhabitants but Savages , who live amongſt Ice and Snow, 

with which theſe Countreys are covered. 'The Reader muſt not 

expect Towns here, for there are none at all: We are only to ob- 

ſerve that Greevland is a Countrey lately diſcovered , and that there was a- 

nother of the fame Name , which cannot now be found ; though the 

Kings of Denmark to whom it belonged, have in vain ſent Ships in ſearch 

- of it, It had Towns, with Churches, and Monaſteries ; but no body 
can tell what is become of it : whether the paſſage to it be blockt up 

by the Ice, or that it hath been ſwallowed up in the Ocean. 

Canada is called New France , becauſe the French diſcovered and 
planted a Colony in it ; the chief places thereof are (Quebec , and Tadouſſac, 
upon the great River of St. Laurence. 

New England is a Rich and Flouriſhing Countrey,, with many Towns, 
the chief thereof is Boſton, Inhabited by the Engliſh. 

Maryland is Peopled by the King of Great Britain's Subjects,and belongs 
to the Lord Baltimore , who holds it of that Crown. 

Virginia was fo called by the Engliſh, becauſe they diſcovered it in the 
time of Queen El##abeth who was never Married. In it is James Town, 
and ſome others; the principal product of this Countrey is Tobacco, whick 
from hence is carried into moſt parts of Ewrope. 

Carolina is a late Plantation of the Engliſh, not fully ſettled as yer. 

Florida was ſo Named by the Spaniards , who diſcovered it on Palm 


Sunday. Ir ſtretches to the South in form of a Peninſule : la it - the 
oWns 
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AMERICA. 


— >» Eare new come to the New World; for ſo Men 

fo Fe=/8 hath been pleaſed to call this Continent which is 

2:72 divided from Europe, Aſia and Africa , becauſe it 

hath nat been knowen to us much above an Hun- 

dred and four ſcore years. It isheld , that Chr: *- 

pher Columbus a Native of Genoxa firlt diſcovered 

ST at in the year One thouſand four hundred ninety 

A two ; yet it Carries not his Name, but that of A- 

mericus Veſpucius a Florentine , who five years af- 
ter Columbrs, in the year One thouſand four hun-# 

dred ninety ſeven, diſcovered Braſile ; which was the cauſe that all that 
part of the World 1s called America. It is likewiſe called the Yeft-Iudies , 
in diſtinction from the Eaſt-Indies in Aſia. It hath to the Eaſt, the Sea 
called the North Sea, Mar del Nort, to the Weſt the South or Pacifick 


Sea, to the South the Streights of Magellan ; but its bounds to the North 
are 


%, —_— - 1 
. of od LY a 
| , od = 4 
. __— : _— ' = 


A J 


4.,; 4 


A New Geography. . We" 


Towns or Villages of St. Mathew , St. Avguſtine, and the River of the ** 
Holy Ghoſt. | 
New Spain js one of the lovelieſt Provinces in this New World. There 
*ſtands the City of Mexico, which gave the Name to a great Empire, where- 
of Montezuma was the laſt King. Fernando Cortez, Invaded it, in the 
year One thouſand hve hundred and nineteen , took that Prince , and Con- 
uered his Countrey, There are many other Towns in that Countrey ., 
:the chick whereof are, Aechoacan, Los Angelos, Vera Crux, Valladelid, and 
Guatamala, Mexico the Capital {ſtands upon a Lake, it is large and well 
peopled , being the Reſidence of a Vice-Roy, and Seat of an Archbiſhop, 
wcatan is a Peninſule on the Bay os Mexico, the chief Town where- 
of 18 Merida, 
Honduras has the Town of Truxil!s, | 
Nicaragua hath Cartagen, and Veragua and La Conception, Thele Three 
; aft Provinces and Coftarica, lie between the South Sea and the Bay of 
Mexico, 
Anien is onely remarkable for the Streights that carry its Name, which 
. are by ſome thought to be fabulous; and runs between Calfurnia and the 
..Jand of Feſſo: this land is ſuppoſed to ſtretch far out into the Welt, and is 
| ted from Aſia, onely by ſome branches of the Sea , and from FJa- 
pan by the Streights of Sangar. 
utuvira was called New Albion by Sir Francs Drake Admiral of an 
ngliſh Fleet, who diſcovered that Countrey in the year One thouſand 
ive hundred and ſeventy nine : it hes on the Vermilian Sea, that divides it 
from wy pre : but there are no Townsobſerved in it. 
New Mexico contains New Granada, wherein is the Town of Staffe. 
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CHAT Ms 
South AMERICA. 


Pon the Iſthmus of Pawama are two Towns, whereof the one tha: 
ives it the Name, is upon the South Sea, and the other, which 
18 upon the North , or rather the Bay of Mexico, is called Ncmbre 
di dios, Beyond that ſpace of Land, which lies between the rwo 
$cas, are the tollowing Regions on the North Sea. 

Golden Caftille, ſo called from that precious Metal which is found there in 
dance, Its chief Towft are Carrhagens, St. Martha , and St, Fe de 

ota, 
o the Eaſt of that is the Countrey of the Cariboer, in which is the 
| Dd d North 
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* North Cape, well known to thoſe that Sail in theſe Seas. The Inkabi-. 


tants go ſtark Naked , and have neither Government nor Religion. 

Guiara 15t09 the South ; it hatha Town catled Manoa, and by the Spa- 
mards. EI D:r:d> ( becaute there is much Gold 1n it) with a Lake of a vaſt 
extent, almoſt under the Line. Someathrm that there are a kind of Mon- 
ftrous People in that Region , who have no Heads, and have ther Eyes in 
their Shoulders , and their Bellics ; bur that is only learnt trom the report 
of their Neighbours, who heretofore tuld it ro Sir //alter Raleigh, Admi- 
ral of an Englith Fleet under Q::cen Euizaverh. We are not to believe all 
that we are-told, neitherare weto Ccny all that we cannot belicve. The * 
truth is , that report of Men without Heads 1s very ſtrange , and ſtems 
contrary to the order of Naiure , which is not guilry of fv contilerable p11 
Rakes, as to fail in the productiun of a whole race of Peap:e. Some- 
times ſhe produces Monſters , becaule ſhe meers with bad Diff... litiens thax 
hinders her Operations; but as it the repented of whar the hzu done, and 
would difown ſuch imperfect works,. ſhe puts aft»y to the progrels, and 
ſufters them not to propagate and beget orhers bike :};emiclves. 

Brafile ſtreches on the North Sca , trom the River c' Amar, nes to the 
Region of Ve {2 Plata. The People go there ſtark Nat.od, nuither ff. w nor 
reap, bur live on the Natural Frwts oi the Earth, which are very plentiful. | 
in their Region, and by Hunting and Fiſhing. They car rhe Pritoners 
they take in War, rather ro ſatiate ther Revenge than their Appetue., 
They have no Prince , no Laws, nor Religion , and they believed nur that 
there was a God , until they. were inſtructed by the Europeans, with whom 
they converled. 

The Portugueſe, Engliſh, and Hollanders, have had Plantations there, 
and ſorretimes Werz tur their Titles. In that Countrey are the Towns : 
of St. Salvador or 5ai.e, on the famous Bay of T.dos Is Santos, Pernam- 
bork, Rio Faneirv; and leveral others. Bur let usnot leave this fair Couns. 
trey without vie4ng the moſt pleafant and biggeſt River of the World, } 
that waterethir : It 1s called the River of Amazons, becauſe ſome Women * 
carrying Arins and Fighiing, were obſerved upon the Banks thereof. Ir 
is 1'cew.ſe cailed Or:ghane , from a Spaniſh Captain that fa;led long upon 
it. lr, iprings from the Mountains of Per , and carries its Streams through 
that Countrey into Braſil; where after a courſe of S1x hundred Leagues 
long, it pays the Sea the largeſt tribute that it any where receives, Its 
Mouth, ui the opinien of ſome, is Fourſcore Leaguesover ; and juſt un- 
de: tne Line it mingles with the North Sea. 

The Region De le Flata is to the South of Braſile, and on the North 
Sea; it 15 refreſhed by a River that gives it both its Natre and Water. 
The Portugueſe have called it Riv d« la Flaia , that 1s , the Silver River; | 
becauſe Silver is tound amongſt the Sands it brings with ir. Onthe fide? 
of it is the City of Aſſumption ; the others are St. Fey and the V\iitation. = 

The Countrey of Chica, and chur of Paragens , which borders on the 

Streights 
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| The Original Natives of this Kingdom , have for the moſt part been ex- 
repated by their Conquerors ; and thoſe that were not , were converted. 
to the Catholick Faith : fo that there are ſeveral of- them Suffragant Bi-- | 
ſhops ro the Archbiſhop of Linz. 

'The Countrey of C:unzmon lies betwixt Perw and Guiana; it was fo 
called, by reafon that rth*1c were Trees tound there, whoſe Bark had a 
great affinity to the truc Cinnamon. . There are no 'Towns nor Villages 
obſerved there. F 

Tucuran is bervieen Chi; and the Region De 1a Plata, and hath St. Jago 
del Eftero tor its chiet T'own. 

We muſt now {ec what arc the. Mountains, Capes, Rivers, and Streights 
of this New World. 

Its chief. Mountains. are the- Andes , or Las Cordillcras, which lie to the 
Eaſt of. Peru. . "The Inge; cauſed ways to be. cut.out in them, which ſur-.. 
paſſed all that the Roman Grandure ever could do. . They hlled.u deep | 
Valleys, . and cut through high .Rocks ; the remains of which prodigious - | 
Works are: ſtill to be ſeen. 

In Mexico the Mount . Popochampeche continually -caſts out Flames. The 
moſt famous Capes, are Cape Breton, Cape Florida , the North Cape, 
and. that of St. Auguſtin. 

Its greateſt Rivers are that of St. Lawrence 1n Canaaa, . of the Holy Ghoſt 
in Florida,  Oranoka, Maragnon , the River of Amazones, and Rio de 
la Plata , in South :America; all which run into the North Sea; no con- . 
fiderable Rivers fall into the South Sea. 

The moſt noted Streights are towards the North , thoſe of Davies and _ 
Hudſon; towards the South the any of Magellan, Le Maire and | 
Browvers , of which. we ſhall ſpeak, after that we have conſidered the. 


INlands that lie about this Continent, 


CHAP. Iy. 
The Iſles of AMERICA, 


are the moſt conſiderable ; for there are but very few in the 

South Sea, and we ſhall proceed from North to South. 
New-Foundland'is an I{land near the Bay of St. Lawrence and 
Land of Canade; upon the Banks of which there is a great Cod-hiſtung. _ 


WW E ſhall in the firſt - view the Iſles of the North Sea, which 


on 
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'Streights of Magellen , are to the South beyond La Plata, Here are no 
Towns, ſome Capes and tamous Ports, +» the Port D-/ve, and the 
Cape- De las Virgines. It 1s true -, that on (he Streights are to be ſeenthe 
Ruin of a Town called #hilipps, bulc by the Spaniards, where they 
were almoſt all ſtarved. 

The moſt remarkable thing in this I:.-010n, 18 the Peop!e that inhabit 
it, and are called Pataugons ; they have "evi. 14, poried to be Tenor I welve 
foot high, and 10 twailow down a Pai. tw 1 Wome, with as much eaſe 
as aa ordinary Man one Glaſs, They cover tzenicives with Beelts Skins, 
and carry Clubs, Rows and Arrows. They iy their Dead vpen little 
'Hillz, and cover them with heaps of $1.5, 16! Beaits ouid devour 
them. It hath not ep ovlerved that chey faceany Laws or Kelvon, 
In a word', they a Barbarians, and for S.eagth and bulk of Body, 
ſom* what exceed our Europeu: : wr gur lareit Diſcoveries will nut permit 
them to be Gantz. 

Having paiied the Srreight; 1 (were called afrer Magelian's Name 
who diſcovered it, and hat © an h 1. hereby ; we kind on the 
South Sea Cape Deſire , ard :4var ing mum South to North , Chil: and 
Peru. 

The Country C'i hath rhet: chict Twas, St. Fago, L' Imperial, 
La Concevtion, and Baidity.s, 

Peru is 13 to the N "th of £347, ad reaches Five hundred Leagiies from 
'South to Norti:; .t tur. torhe Wett the Souch Sea, to the Eait the high 
Hills, whick tu Sozw ds coll Las Cord tiras, or the Andes, perpetu- 
ally covered wh Snow, in he midlt of che Torrid Zone. when Pizarro 
and Al-aagro arrive intha. ,nrey , m the year One rhouſand |:ve hun- 
dred and twenty © 1, 1t was (ibject to the Princes named [24s, who had 
ſertled a puwertu! Empire 1n-rhuſe Places, extending above Fifteen hun- 
dred Leagues in circuit ; they had governed there above Six hundred 
years, when the Ayarice and Ambion of thoſe two Spaniards pr »moted 
them to dethrone the laſt thar ſwayed that Scepter; his Name was 
Aiahualpa, or Arabalipa , whom they took and cauſed ro be ſtrangled 
Here they found a prodigious quantiry of Gold. "The Inhabitants were 
Polite an Civil, they worſhipped the Sun, and believed there was ann- 
ther God S.1pericr to him, whom they called Pachacamac. "The City 
of C-;ſc» was the Imperial Seat of the Inga; The f:cond in Dignity was 
(41/0, fituared almoſt under the EquinoCtial ; both which remain till 
The Spaniards have built many there , the moſt conſiderable of which is 
Lima on the Sca (ide, with a Port. "This ts the Reſidence of a Vicroy and 
Archbiſhop. The other chief Towns are Arica , Arcquipa , St. \1guel, 
on the Seca, and in the Inland Potoſi, near the famous Mountain of rhe 
ſame Name, wherein are inexhauſtible Mines of Gold and Silver, La 
Plata, fo called for its Silver Mines, San Fuan del Oro, and ſome ©0- 
thers, 
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" "The. l(les of 4ſuprionis in the Bay of St. Lawrence _ ” — 
Iſland, to the Faire Nawſundand * np 

The Bermudas arc 1nthe middle of the Occan, and the Bahaman lands to 
the Eaſt of Florida. 

C»ba lies to the South of them, and upon the Mouth of the Bay of 
Mexico; it is above Two hundred Leagues in length, and about Threeſtore 
in breadth; St. Fago is its chiet City , and an Epiſcopal Seat. Next to thar 
is the Havana, where the Spaniſh Flota Rendevoure, , and meets on their 
return homeward from 4::2rica: it lies on the Welt of the Iſand, and 
almoſt oppoiite to Cape Fliride. 

Hiſpanisla , called hkewiſe St. Domz19go, and by the Natives Haity, is 
about Three hundred Leagues in circumference, and lies Exſtward from 
Cubs. The Capital City , which gives it the Name, is St. Domingo; the 
Reſidence of a Viceroy, and Scat ot an Archbiſhop. The obje& of Avarice 
is found there, I mean Gold and Silver Mines. _ The Spantrds have dif. 
peopled theſe two l{lands and. banithed. the Natives, as they did from moſt 
of the others. 

Jamaica lies South from Cuba, and belongs to England; the T'wo 
chief Towns of it are St. ago dela Vega , otherway called the Spaniſh Town, 
by whom it was built , and Por? Royal, orthe Point, built by the Engliſh, 
and an excellent Harbour ; the Governour of the l{land -refides in the 
former. It is rich and in a flouriſhing condition. 

St. Fobn de Porterico is to. the Eaſt of Hiſpaniola; its chief Town, which 
is that of St. fohy, has an excellent Harbour. This l{land was formerly 
called Boriquen. . 

The Caribbe Iſlands are to the Eaſt of the former, and, as it were, at 
the Mouth of the Gulph of Mexico, which they ſeem to ſhut; they lie 
ranked in form of a Creſcent , and reach from North to South. The moſt 
remarkable of them are Barhadoes, St. Chriſtopher: , Guadalupe, Dominico, 
Martinico, Antego , Grenada, and the Trinity, The Engliſh, Dutch, and 
French, poſſeſs moſt part of them. 

Margareta lies ſomewhat more Weſterly; and the Fiſhing of- Pearls, 
which gave it its aame, renders it famous. 

The Natives of theſe Iſlands, as in many places of the main Land, were 
Man Eaters or Canibals, but at preſent the greateſt part of them are de- 
ſtroyed, or forced to ſeek ſome other way of living. 

The Iſle of Cayenne is near the main Land, upon the Coaſt of Guza- 
7a, an Iſland made by the Mouth of a River called alſo Cayeme. The 
French had ſettled there and printed Relations of ir, but in the late Wars 
the Hullanders diſpoſlefled them , and. have planted a Colony of their own, 
The Ifle of Marenhbaon, is alſo at the Mouth of a River that likewiſe carries 
the ſame name. 


The South Sea has very few I{lands near to Am:rice , theſe ar2 only 
found there : 


Aocha 
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" *« Mocha, 'on the Coalt of Chily, is an Ifland of ſome conſideration. Cavs." 
urnia hath been long taken for a Continent , but it 1s ar length found to 

be an Iſland ſuppoſed to be divided from the Land of eſo, by the Straits 

of Anien , and from New Granada , by a pretty large: Channel , which 


1s called the Vermihan Sea, | 
The Ifles of St. Thomas, Nublada , and Recapartida, are to the South 


of Cal:'; nia. 
The Iiles of Salomon are m the middlc of the South Sea, towards the 


Coaſts of New Guinea. 

And now you have, Reader, what wethoughr fit to ſpeak of this New 
World. Whenit was diſcovered, the Inhabitants were either plunged in 
Idolatry or void of all Religion. -Of this kind were the People of Braſile. 
Thoſe of M:xico worſhiped Idols, and Sacrihced Men unto them ; they 
plucked out the Hearts of thoſe wretched Victims, and threw them at the 
Feet of their Gods, made of Gold and Silver. 

The People of Peru were - more moderate in their Worſhip , their 

' Sacrifces were not fo cruel; they choſe tor their God the molt Glorious 
of all the Lights of Heaven, but they believed him not the Almighty , 
for they afligned a Father and'Soveraign 10 him, as well as to all o- 
ther created Beings, and called him as we 1:v- already ſaid , Pachacamac, 
Bur it is ſtrange, that in all this vaſ”Cor1iimt there was no trace. of 
Chriſtianity to be found; all of them were 1g2-rant «that, yea, andofa 
matter of far leſs importance, though of p:-at ule , 1 mcun of writing. 
Fhey could not conceive how 2 p:ece of-Faper ©. convey the w_—_ 
and thoughts of People at a great diſtancero 5ne a! her. We may affirm 
that theſe Countreys are every w.y far diſtani from ours. "The Beaſts, 
Plants , Flowers and Fruits , are quite-difterent trom what are amongſt 
us ; and the People of Europe imparted theirs to them , with the Religion 


That they profeſs. 


" WH A?P.'V. 
The TERRA AUSTRALIS. 


Name, on his left hand to the South, he obſerved a Land 
that ſhone with multitudes of Fires, and theretore he called it 
| Terra del Fuego. He took it for a Part of the Terra Auſtralis-; 
but Le Maire having diſcovered another Streight inthe year 1616, which 
carries his Name allo , perceived that that Land of Fire was but an Iſland, 


and 


WW Hen &4agellan paſſed the famous Streights that is called by his 


and obſerved another © 11s left hand , that he named , tatentlana,” | 
in his Language fignihes, the Countrey of the States Browvers, whp found” 
another Streight more Southward*than that of Le Maire, in the year One 
thouſand fix hundred and forty three, hath diſcovered the Countrey of the 
States to be likewiſe an I{land. 

Betwixt the 30 and 40 degrees of South Latitude , . andthe 210 and 
220 of Longitude, ſome late Maps mark a Countrey which they call 
rn; Zealand , diſcovered in the year One thouſand fix hundred and fifty: 

ur, 

Under the fame Latitude, but between the 160 and 170degrees of Longi- 
tude , they mark. another Land , diſcovered in the year One thouſand {1x 
hundred and fourty two , called Antony wan Diemanland : Under the ſame 
Longitude, and t have: of Capricorn , they place a Countrey called, 

. New-Holland, diſcovered in the year One thouſand fix hundred and forty 
four. 
| New Guinea is near the Molucca*s,, but it is believed to be anI{land, and 
fY it is not certain whether the Lands we have juſt now named, be Ifles or parts 
 . of the Continent. 
| To the South of the Cape of Good Hope, it is ſuppoſed that there is Land, 
and ſome have called it the Land of Parrets, They talk of ſome Kingioms 
there, but all the knowledge we have of thoſe Countreys is very uncertain z 
for no progreſs has been, made into them : ſome ſmall Touches of the Coat 
have only been diſcovered. Time and Induſtry may poilibly afford us 
greater Diſcoveries. 


| The Land near the ARCTICK 
: NOR TH POLE. 


' Bout this Pole are Greenland, Nove Zembla , and Spitzbherge , 
with ſome. o:her Countreys , of which we know very Lt'le. ft 3s 
certain that ſome have failed within Eight degrees of the Pole 3 and 
it 15 athrmed that the Holſanders have been under the very Pole : 

but with what truth I ſhall not adventure to ſay. 
Ir 1s thought by ſome , That about that place , America is joyned to the 


Con- 
Þ 


farther, and- South to the 52 or 5% ge 
_ partly in*the Torrnd Zone, partly 
: ones, and pour the Northern Frozen Zone, - 
Thus, Reader, 1 have given you a ſhort. and Ia Zeſe 
"the Earth, as Icould, and have ſaid nothing but what T'tbeughr 
The little knowledge that we have of the Inland partsof theſe, == 
of the World, together with the uncertainty af the Relations of 
Travellers , made me unwilling to impoſe upon you for truth, thoſ; 
that I was 'nox well ſatisfied in my.felt ; which has rendred this Tre 
| [x more ſhort than the. Vaſt rat of Land it pretends to Gknbe, map 
9 require, 
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